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FLUTTER  AND  BUFFETING  OF  V/INGS  AND  CONTROL  SURFACES 


Lanchester,  F.  W.   Torsional  Vibrations- of  the  Tail  of  an 
Aeroplane.   British  A.R.C ,  R.  &   M.  No.  276,  July  1916. 
p.  458-460.   (figures) 

Analysis  of  difficulty  experienced  in  a  plane.  At 
certain  critical  speeds  of  flight,  a  tail  wobble  is  set 
up  involving  heavy  torsional  stresses  on  the  fuselage, 
the  type  of  vibration  being  an  angular  oscillation. 
Suggestions  for  correction  based  on  deductions. 


Chu,  L.   Damping  Coefficients  Due  to  Tail  Surfaces  in  Air- 
craft.  N.A.C.A. ,  Tech.  Rep.  No.  136,  1922.   p.  111-124. 
■  (figures,  tables) 

Experiments  to  compare  the  damping  coefficients  of  an 
airfoil  as  calculated  from  a  knowledge  of  the  static 
characteristics  of  the  section  with  those  obtained  ex- 
perimentally with  an  oscillator. 


Munk,  M.  M.   The  Tail  Plane.   N.A.C.A.,  Tech,  Rep.  No.  133, 
1922.   p.  53-87.   (figures) 

Calculation  of  the.  equilibrium.,  statical  stability  and 
damping  of  the  tail  plane.   Gives  a  simiplified  theory  of 
longitudinal  stability  for  the  purpose  of  obtaining  one 
definite  coefficient  characteristic  of  the  effect  of  the 
tail  plane.   Brief  discussion  of  oscillations.   Designer 
has  to  avoid  a  certain  critical  length  of  the  fuselage, 
which  gives  rise  to  periodical  oscillations  of  the  air- 
plane.  Oscillations  and  vibrations  tend  to  increase 
structural  stresses.   The  tail  plane  is  more  subject 
to  them  than  the  wings. 


The  Accident  to  tne  Gloster  II.   Flight, 
25,  June  18,  1925.   p.  374. 


Pilot  noticed  the  tail  of  his  machine  flutter  as  the 
airplane  approached  the  ground.   He  switched  off  and 
landed,  but  due  to  a  speed  of  200  m.p.h.  the  tires  were 
rippad  off,  then  the  wheels,  and  finally  the  whole  under- 
carriage collapsed.   Theory  as  to  the  cause  of  the 
accident:  the  impulses  of  the  slip-stream  on  the  tail 
ha'd  a  period  corresponding  to  the  period  of  the  tail 
itself,  and  that  it  was  something  of  this  sort  that  gave 
risa  to  the  tail  flutter. 


Accidents  to  Aeroplanes  Involving  Flutter 

of  the  V/ings.   British  A.R.C. ,  R.  &  M.  No.  1041,  Dec. 
19ki5.   19  p.   (appendices,  figures) 

Report  refers  to  an  early  type,  of  aircraft,  no  longer  used 
in  the  Royal  Air  Force.  Appendix  I  -  Brief  description 
of  each  of  five  accidents  of  the  flutter  nature  with  a 
general  statement  of  the  results  of  examinations  of  the 
machines  after  the.  occurrences.   Appendix  II  -  Discussion 
of  the  theory  of  wing  flutter.  Appendix  III  -  Discussion 
of  vibration  of  structure.  Appendix  IV  -  Discussion  of 
experiments  of  small  model  spars.  Appendix  V  -  Report  of 
flutter  tests  in  flight  on  a  modified  aeroplane.   Preven- 
tive measures  suggested. 


Blenk,  H.  and  Liebers,  F.   Gekoppelte  Tprsions-und  Biegungs- 
schv/ingungen  von  Tragflilgeln.   Z.F.M.  ,  v.  16,  no.  23, 
Dec.  14,  1926.   p.  479-486. _  (figures,  equations) 

Deals  v/ith  the  torsional  oscillations  of  a  cantilever, 
two- sparred  wing.   Oscillation  is  around  an  elastic  axis 
and  the  two  \/ing  spars  have  torsional  and  flexural 
stresses.   Critical  velocity  found.   Mass  distribution 
studied  in  connection  v;ith  the  elastic  axis,  etc. 


Blenk,  H.   Gekoppelte  Torsions-und  Biegungsschwingungen  von 
TragflOgeln.   Second  Inter.  Cong.  Appl.  Mech.-Proc.-, 
Sept.  1926.   p.  231-239.   (figures,  references) 

Determination  of  the  critical  speed  of  cantilever  v.-ings 
with  tvfo  degrees  of  freedom.   Torsional  and  flexural 
vibrations  studied. 


Frazer,  R.  A.   An  Investigation  on  V/ing  Flutter.   British 
A.R.C,  R.  &   M.  ITo.  1042,  FeD.  192o.   22  p.   (figures, 
tables,  references) 

Paper  extends  earlier  theoretical  work  on  flutter. 
Dynamical  equations  obtained  on  a  more  exact  basis  than 
has  been  considered  expedient  hitherto.   Motion  is  anal- 
yzed in  some  aetail,  with  reference  to  the  illustrative 
case  of  a  particular  biplane. 


Raab,  A.   FKigelschv^fingun^sen  an  freitragenden  Sindeckern. 
Z.F.M. ,  V.  17,  no.  7,  April  14,  192S.   p.  146-147. 


Wings  of  monoplanes  with  little  or  no  external  bracing 
have  been  found'  to  flutter,  especially  when  subjected  to 
high  speed  or  to  gusts.   If  the  flier  tries  to  land 
rapidly,  without  knowing  the  cause  of  the  flutter,  the 
condition  becomes  critical  resulting  in  complete  col- 
lapse. Wings  of  internally  trussed  monoplanes  should  be 
made  of  light  and  strong  materials  without  too  heavy 
connecting  pieces. 


Concerning  Wing  Fluttyr*   Aeroplane,  v.  32, 

no.  8,  Feb.  23,  1927-   p.  268-210.   (figure) 

A  non-technical  article  which  defines  flutter  and  compares 
it  with  self -warping.   The-  cause  of  wing  flutter  de- 
scribed: how  it  is  provoked,  conditions  v/hich  determine 
whether  flutter  shall  occur,  and  cures. 


Bailey,  IJ.   R.   Progress  Report  on  the  Study  of  Torsion  on 

Wing  Framework.  A.C.I.C,,  v.  6,  no.  584,  March  1,  1927. 
49  p.  Materiel  Division  Report,  Serial  No.  2712. 
(appendix,  figures,  tables) 

Part  I  -  Experimental  study  of  v/ays  and  means  of  furnish- 
ing torsional  rigidity  demanded  by  aerodynamic 
considerations, 
•part  II-  Theoretical  study  to  discover  definite  l£.ws, 

according  to  which  a  wii:ig  frame  deflects  under 
torsional  loads,  that  can  be  relied  upon  for 
use  in  aerodynarriic  solution  of  the  cause  of 
wing  flutter,  and  which  can  be  used  for  design- 
ing a  Vvdn^-  to  give  stable  deflections.  Recommen- 
dations made  for  further  study. 


Blenk,  H.   Gegenvrartsfragyn  der  Aerodynamik.   Z. V.D.I.,  v.  72, 
no.  40,  Oct.  6,  19287  p.  1396-1401.   (figures,  biblio- 
graphy) 

Causes  of  structural  resonance  and  v/ing  flutter.   During 
recent  gliding  experiments,  many  examples  of  v/ing  and 
tail  flutter  v/ere  studied  and  the  various  methods  of 
eliminating  tht-m  co'e  described. 


It 
Blenk,  H.  and  Litbers,  F.   Flugelschwingungen  von  freitragen- 
den  Eindeckern.   L.F.F.  ,  v-.  1,  no-.  1,  Jan.  3,  1928. 
p.  1-17.   (figures,  tables,  references) 
Also   D.V.L.  Jahrbuch  1928,  Rep.  Fo.  80.   p.  63-79. 


Theory  developed  of  torsional  £<nd  flexural  coupled  os- 
cillations which  leads  to  various  equations  of  diffi- 
cult solution.  Experiments  performed  on  full-scale 
v;ings  in  order  to  find  out ■  the' elastic  constants. 
•  Three  types  of  wings  used.  The; critical  calculated 
speeds  for  these  wings  above  the  normal  flying  speed 
considered.   One  wing   gave,  in  its  critical  calculated 
speed,  a  few  mile-hours  above  the  maxim.um  horizontal 
velocity.   The  critical  speed  of  the  other  tv/o  vi/ings 
were  60';S  above. 


Duncan,  V/.  J.  and"  Prazer,  R.~A.   'A  Brief  Survey  of  Wing  Flut- 
ter Vf'ith  an  Abstract  of  Design  Recommendations.   British 
■  "A.R.e.  ,  R.  &   M.  Kd.'-  ir77j'.Aug_,  1923.  ..31  p.   (appendix, 
tables,  references)  •.  '   " 

Fart  I  -  Non-raatheinatical'  survey  of-'the  problem'  of  wing 
flutter  (v/ork  hitherto  completed).   Concise  re- 
vie-;/  for  general  use.   List  of  design  recomm.en- 
dations.  .     _   . 

Part  II-  Vv'ind  tunnel  experiments- .to  test  the  efficacy.  ■ 
".of  the  reconLmencations>  • .  List,' of  references 
appended' on  winr/  flutter  and  cognate,  matters. 


Duncan,  \7.  J.  and  Frazer,  R.  A.'   Conditions  for  x he  Preven- 
tion of  Flexural  Torsional  Flutter  of' an  Elastic  Wing. 
British  A.R.C  ,  R.  &.   M.  No.'  1217,  Dec.  192S.  '16  p. 
(appendix)  ,      . 

Theoretical,  analysis  of  the  conditions,  for  the  prevention 
of  flexural. tor sipnal  flutter  of  an  elastic  wing.   Con- 
clusions strongly  support  the  deductions,  regarding  stabi- 
lity of  the  flexural-torsional  motion  of'  a  wing  from 
the  semi-rigia  theory  (R.  &   M.  No.  1155).   General  method 
for  discussion  of  stability  developed.   Treatm.ent  is  ex- 
tended to  stayed  v/ings  of  a  certain  type. 


Frazer,  R.  A.  and  Duncan,  W.  J.   The  Flutter  of  Aeroplane 
'  Wings.   British  A.R.C. ,  R.  &  U,    No.  1155,  Aug.  1928. 
218  p.   (appendices,  figures,  tables,  references) 

Theoretical  ca-i.d  experimental  account  of  work  hitherto 
completed  on  the  subject  of  wing  flutter  with  special 
reference  to  monoplanes,  on  t he  assumption  of  an  im- 
mobile fuselage.   Design  recommendations  given  fo:*  the 
prevention  of  wing  flutter. 


Gates.,  S.  B.   '  The  Torsion-Flexure  Oscillations  of  a  System 
of  Two  Connected:,3ec'-rns.  Phil.  Mi-g.  ,'S..  7,.  v.  5,  no.' 27, 
Jan.  1928.   p.  97-112.  ..(figure,  equations,  references) 

This  y/ork  in  its  original  form  was  a  contribution 'to' 
the  theory  of  v^ing  flutter.  A  type  of  cle.stic  hydro-  , 
dynamic-  problem'  is  presented  which  assumes, .some  imp.ort- 
ance  in  aeronautics  c^nd  lias  not  hither.to  received  much; 
study.   One . important  consequence  of  the  retention  of 
the  fluid  ret.cti6n  is"  that  "the  independence  of '  the  flexur^ 
al  and  tox'sional  oscillations  iJs  destroyed.   The  author 
investigates  this  condition  mathematically  and  v-orks  out 
equations  v.-hich  determine  the  fj.i'st  appccirance  of  insta- 
bility.  ... 


Glauert,  H.  The  Lift,. and  Pi.tching  Moment  of  an  Aerofoil  Due 
to  a  Uniform  Angular  Velocity  of  pitch,  Bi^itlsh,  A.H.C, , 
R.  ,&.  M.'  No.  121©,  Nov.  1j2£.  "  9' p.   (figures)  '    .;  . 

Pitching  moment  may  be' an  important  I'actor  in  the  problem 
of  wing  flutter,  therefore  it  is  desirable  to  obtain  a 
theoretical  estimate  of  tais  moment.   The  analysis  is 
confined  to.  the  condition  of..., uniform,  angular  velocity. 
This  .anal;.' sis  provides  theore,tical  estimates  of  llf t"  and' 
pitching' moment  of  an  aerofoil  section-,  "in  two  dimensional 
motion  ana  of '  a  i-eccangular  aerofoil  of  any  aspect  .ratio. 


Greene,  ..C- F.  '.  Ah.  Introduction  to.  the.  Problem  of  Wing  Flutter. 
A.S.M,E.-Traris.  ,  v.  50,-AErt  50-10 
(figures,  references,  discussioh) 


A.S.M,E.-Trans.  ,  v.  50,.AER  50-10,  192£.   p..  9-15. 


"After  defining-  \,7irig  flutter .  and' analy::.ir:g  the  evidence; 
accumulatea  as  to  the  conditiolis  under  vrhich  it  o.ccurs', 
particulars  are  given  of  s.   study  of  the  torsional  oscilla- 
tions of  a.n  airfoil  and  of  the  position  of  the  elastic 
axis  and  location  of  uhe  ce.nter  of  .mass  of  an  airplane 
wing,  riscussion  of ..  the  :.erodynamic  considerations  in- 
volved'in  the  problem.   3ricf'' discussion  of  the  field'"'  " 
of  future  investigation.   Purpose  of  the' paper'  I'S"  to  ■pro- 
mote a  discussion  as  to  rc-.tiona.l  m/ethods  of  "em.ploying" 
such- data  as  are  now,  or  may  be,  on  hand,  I'Vith  a  view  to 
f.ormulating  a  sound  basis  for  future  design,  procedure. 


Perring,  W,  ..Q..  Ac   \'J3-ng   Flutter  Expsi'iments'Upon  a  Model  of 
a  Siiigle  G'oater  Biplane.   British  A.R.C.  ,  R.  &  M.   No. 
11.97-,  Nov.  1928.   20  p.   (appendix,  figures,  tables) 


Wind  tunnel  experiments  v;ere  mr.de  upon  'a  model  of  re- 
duced elasticity  to  determine,  the  critical  spx:eds  Under 
various  conditions.  '  The  model  rept-esented  to  1/3 
scale  the  port  wing  structure  of  c.   single  setter  bi- 
plane.  Full  scale  and  model  tests  vvere  made  to  check  , 
the  flexural  and  torsional  stiffness  of  both  upper  and 
lower  planes,  and  of  a  complete  wing  ujiit.   Results  are 
in  good  accord  v/ith  the  dimensional  theory.   Tests  show 
the  possibility  of  reproducing  wing  flutter  in  the  wind 
tunnel  with  models  of  reduced  rigidity,  so  far  as.  these 
relate  to  planes  of  wooden  construction. 


Thoret,  -   JJn   Record  de  Battements  D'Ailerons.   L'Aerophile, 
V.  36,  no.  21-22,  Nov.  1928.   p.  333-334. 

Considerable  v.'ing  and  aileron  vibrations  were  noted  on 
a  French  light  aeroplane  when  flying  at  high  speed  in 
"bumpy"  air.   3y  throttliiTg  down  and  by  a  short  glide, 
the  vibrations' could  be' damped  out.   The  vibrations  were 
traced  to  a  slackness  of  the  aileron  hinge. 


Younger,  j.  E.   Wing  Flutter  Investigation  on  Bi'ady's  Wind 
Tunnel  Model.   a.C.I.C,  v.  7,  no.  608,  Feb.  1,  1928. 
3  p.   Materiel  Division  Report,  Serial  No.  2826. 
(figures) 

Brief  invest igf..tion  of  the  prt.ctic.ability  of  studying 
wing  flutter  by  wind  tunnel  model  tests.  A  numiber  of 
interesting  and  significant  points  were  observed  in  the 
behavior  of  the  v/ing  and  tentative  conclusions  were 
drawn  concerning  the  nature  and  cause  of  one  type  of  wing 
flutter.   A  mode  of  procedure  is  suggested  for  a  system- 
atic investigation  of  the  problem  whether  by  modtl  or 
full  scale  tests. 


Zahm, 


A.  F.  c.nd  Bear,  R.  M.    A  Study  of 

Wing  Flutter. 

N.A.C.A. ,  Tech.  Rep.  No.  235,  1923. 

p.  107-134. 

tables,  equations,  refv:jrences) 

( figure  s , 


Part  I  -  Vibration  of  MO-1  Tail  Plane  and  Other  Air- 
foils.  Chiefly  ■:;.  description  of  to'sts  made  in 
February  1925,"  and  later,  for  thvi.-  Burcrau  of 
Aeronautics  in  the  4x4  wind  tunnel  of  the 
C  &  R  Aerodynamical  Lab.  ,  Vtashington  Navy  Yard* 
Cone ].us ions  drawn  as  to  the  cause  o^nd  cure'  of 
aerodynamic  wing;  vibrations. 

Part  II-  Theory  of  Oscillations  of  an  Airfoil  in  Pitch 
end  Roll.   Derives  stability  criteria  for  wing 
vibrations  in  pitch  and  roll  ana  ■;Tives  design 
rules  to  obvi^vte  instability. 


Pc;rt  III  -  Design  of  Spars  for  Equal  Flexure.  As  the 
.  titlto  implies,  information  is  given  as  to 
hov\?  to.,  design,  spars  tp  flex  equally  under  a 
.given  loading  when  given  the  Y:ring  plan  and 
.■  profile. 


Study  of  ViTing  Flutter.   Part  I  -  Test  of 


Apparatus  and  Discussion  of  Proce.duro.:  A.C.I.C.  ,  v.  7, 
no.  635,  Sept.  15,  1929.   16  p.   Air  Corps  Tech.  Rep. 
Ko.  3002.   (appc;ndix.,  .  figures) 

presents  results  obt^.ined  in  the  investigation  of  .a 
particular  method  of  determinint":.  under  what  conditions 
destructive  oscill^.tions  are  set  up  in  internally 
braced  vvings.   Discussion  of  t^^st  apparatus  and  proce- 
dure aeveloptd  to  a  etermine  the  causes  and  prevention  of 
w.ing  flutter.   Description  of  ^'ing  flutter  experiments 
and  difficulties  encountered..  .Appendix  contains  theoreti 
cal  discussion  of  the  ni..tur£.l  period  of  vibration  of  a 
vi.ng,  also  experimentu-l  verif  icL..tipn  of  the  theorj^. 


Rigidity,  and- Flexibility  of  .iirpl^.ne  Struc- 


tures.  A.C.I. C,  V.  7,  no.  643,-  Oct.  1,  1929.   3  p. 
xuir  Corps  Tech.  Rep.  l\"o.  3074. 

Calculi. tion  of  rigidity  rviquir^-ments  to  preclude  flutter 
and  vibrt.tion.   It  v.^.s"  found  that  rigidity  predictions 
may,  in  most  caseS,  be  b..sed  on  strength  r-^quirements. 


Mechc.nische  Schvingungen  in  der  Luftfahrt- 


tcchnik.   Z.V.D.I.,  v.  73,  no.  41,  Oct.  12,  1929.   p..  1487. 

A  summary  of  £.  symposium,  of  papers  on  moch.:..nical  vibra- 
tions, particularly  on  vibration  of  vangs  in  flight, 
vibrations  .of  airscre'^'-'s,  me^.sureme.nt  of  noise,  vibration 
of  fuel  in  oipe  lines,  and  the  effect  of  vibration  on; 
fatigue  limits  ^.nd  ultime.te  strength. 


B.clc.3,,K..   Tail  Flutter  -  A  Nev;  Theory.  .  Aircraft  Engineer- 
ing;., v..  1,  no,    1,  Karch.  1929.  -p.,  16-21.   (figures). 

Discusses  in  detail  the  structure  instability  of  tail 
planes  at  hi^rh  speed..  Theoretical  treatment  is  an 
■endeavor  to  Cc.lculate  the  critical  speed,  of  instability. 
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Blenlc,  H.  <inci  Liebers,  F.   Gekoppelte  3iegung-Torsions-und 
Querruderschv/ingungen  von  freitragenden  und  halbfrei- 
tragenden  Fliigeln.   L.F.F.,  v.  4,  no.  3,  July  10,  1929. 
p.  69-93.   (figures,  tables,  equations,  references) 
Also   D.V.L.  Jahrbuch  1929,  Rep.  No.  129,   p.  257-281. 

Investigation  of  the  forced  elastic  oscillations  of 
wings,   principal  extension  of  previous  v/ork  consists 
in  taking  into  account  the  mass  of  the  v.'ings.  Various 
conditions  considered.  Air  forces  and  moments  and 
their  partial  differential  coefficients  with  respect  to 
incidence  determined  by  experiment  and  calculations. 
Differential  equations  of  oscillations  formed  and  solved 
for  small  oscillations  in  the  usual  v/ay,  and  conditions 
for  stability  obtained  by  Routh's  method. 


Burgess,  C  P.    The  Torsional  Strength  of  V/irigs.   N.A.C.A. , 
•■'  Tech.  Rep.  No.  329,  1^29.   14  p.   (figures,  tables) 

Describes  a  simple  method  for  calculating  the  position 
of  the  elastic  axis  of  a  v/ing  structure  having  any  num- 
ber of  spars.  An  analytical  procedure  for  finding  the 
contribution  of  the  drag  bracing  to  the  torsional 
■  strength  and  stiffness  is  described.   The  torsional 
strength  .of  a  v/ing  largely  determines  trie  distribution 
of  air  forces  upon  it  and  the  tendency  of  the  v/irig  to 
flutter.   A  coefficient  for  comparing  the  torsional  rig- 
idity of  different  wings  is  derived  in  this  report. 


Delanghe,  G.    Les  Vibrations  de  Flexion  et  de  Torsion  d'une 

Aile  en  Porte-;  a  Faux.   Technique  Aeronautique,  v.  20, 

•no.  95,  Sept.  15,  1929.   p.  173-185^  no.  96,  Oct.  15. 
p.  187-193.   (figures,  equations) 

The  usual  theory  of  small  vibrations  is  developed.   The 
elastic  axis  is' defined,  etc.   The  linear  differential 
v/ith  constant  coefficients  and  the  resulting  criteria  for 
stability  are  given. 


Duncan,  ".V.  J.  and  Frazer,  R.  A.    Wirig  Flutter  as  Influenced 
by  the  Mobility  of .  the  Fuselage.   British  A.R.C,  R.  &   M. 
Ko.'1207,  Sept.  1929.   33  p.   (appendices,  figures, 
tables,  references) 

The  critical  speed  at  v/hich  instability  develops  in 
flight  will  be"  influenced  by  the  mobility  of  the  fuse- 
lage since  the  fuselage  and  v/ing  form  a  single  dynamical 
system,  all  p£.rts  of  v.'hich  participate  in  vibration. 
The  importance  of  this  effect  is  found.   The  theory  is 


restricted  to  the  ca&e  of  a  monoplane  in  rectilinear' 
fli^-ht  at  small  angles  of  .incidence;  bix^lanes  briefly 
considered.  Approximate,  theories  of- long'itudinal- 
symmetricir.l  and  laterc-.l-symmetrici.i  flutter  worked  out. 
Some  experimental  confirmation  of  the  theories  has  been 
obtained. 


Duncan,  'J.  J.    The  V7ing.- Flutter  'Of  Biplanes.  British  A.R.C, 
R.  &  M.  No.  1227,  Sept.  1929.   60  p.   (appendices, 
figures,  tc.bles,  references) 

Theoretical  treatment  of  wing  flutter  of  biplanes  based 
upon  --..nd  an  extension  .of  R.  &  Id.   Ho.  1156.   Conclusions 
regarding  biplanes  v^ith  equtil  and  unequal  ovei'hangs. 
List  of  20  design  recomiaendations  for  the  prevention  of 
win^^  flutter.  ■Complete  justification  forall  the' meas- 
ures is  not  presented. :.  Pc.rt  II  deals  with  wind  tunnel 
experiments  upon  m.iig  .flutter  of  biplanes  on  models  at 
the  IJc.tional  Physical  Laboratory. 


Essers,  I,  gv.b.  Kober   Untersuchur^*  von  Flugelschwingung-en 
im  '-'"inaki-nal.   L.F.F.  ,  v.  4,.  no.  4,  July  17,  1929. 
p.  107-132.   (figures,  t;,.bles,  equations,  references) 
Als_o   Zeit.  Tech.  Phys.  , 'v.  10,  no.  9,  Sept.  1929.  • 

p.  353-361. 

b.V.L.  Jahrbuch  1929,  Rep.  No.  137.   p.  345-370. 

Vibr£.ticns  generated,  by  air  currents.   Tests  in  the 
wind  tunnel..  'Fatigue  vibrations  or  Small  resonance 
vibrations  of  some  constructional  p£.rts  vdth  the  cause 
of  f.tigue  of  mc.teri..l.   Comparison  of  results  and 
values  calculated  according  toBlenk  and  Liober's  - 
method  are  given..  Communications  of  the  German  Testing 
Laboratory  of  Aviation. 


Frazer,  R.  A.    Aeroplane  V/irt-  Flutter.   Aircraft  Engineering, 
1,  no.  3,  Mo.y  1929.   p.  94-97;  no.  4,  June.  ^p.  138- 
( figures,  tables,  references) 

Roy.-  Aer'o.  Soc.-Jl.  ,  -v.  33,  no.  222,  June  1929. 
p.'  407-454. 

Detailed  discussion  of  measures  'for  the  avoidance  of 
oscillation  of  aeroplane  wings.   Paper  contains  a  state- 
ment of  recoinmendations  mcide  in  R.  &  M.  No.  1155,  and 
the  non-mathematical  explanations  of  their  mecining. 
Po.rt  I  -  principles  of  flutter  prevention. 
Pc.rt  II-  Results  of  experimental  tests  of  the  theory. 
Part  III-  Actual  design  recommendations. 
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Glautrt,  H.   The  Force  end  Moment  on  an  Oscillating  Aero- 
foil.  British  A. R.C.  ,  R.  &  I.l.  Mo.  1242,  March  1929. 
17  p .   ( I'ic-mr e s ,  .  table s) 

General  equations  for  the  force  and  moment,  on  i.  body 
with  varying  circulation  have  been  developed  and  ap- 
plied to  the  problem  of  a  straight  line  aerofoil  per- 
forming a  steady  angular  oscillation.   Conclusions  and 
recommendations  for  further  developments. 


Kussner,  H.  G.    Schwingun,gen  von  Flugzeugflugeln..  L.F.F.,- 

V.  4,  no.  2,  June  10',  1929."  p.  41-62.   .(figures,  tables, 

equations,  references) 

Also   D.V.L.  Jahrbuch  1929,  Rep.  No.  134.   p.  313-334. 

i-i.n  indefinite  wing,  y/ith  or  without  ailerons,  is  dipped 
into-a  fluid  which  has  a  given  speed  V.   Then  an  oscillat- 
ing motion  around  a  determined  axis  is  given  to  the  vi/ing. 
Detei'mincition  of  the  various  speeds  of  the  v/ing  (with  or 
without  ailerons)  and  of  the  moment  of  resultant  air 
forces.   Determination  of  the  dam.ping  force  that  the  mo- 
mxent  of  resultant  air  forces  has  on  the  oscillations.   For 
a  determined  speed,  the  oscillations  are  not  completely 
eliminated  but  tend  to  maintain  a  definite  value.   This 
is  what  is  called  critical  or  stalling  speed. 


It  ji   .         • 

Kussner,  K.  G.   Angefachte  Flugelschviangung.en.   Zeit-.  Tech. 

Phys. ,  V.  10,  no.  9,  Sept.  1929.   p.  345-353.  .  (figures, 
equations,  !r-eferences) 

Vibrations  explained.  Vibrating  of  the  win^  in  smooth 
air  current.   Origin  of  vibrations  resulting:  fromi  air 
currents  and  mathematical  ancilysis  and  application  of 
same  on  airplane  wings.   Communication  of  the  Gcrm^an 
Testing  Laboi-at.ory  for  Aviation. 


It  " 

Kussner,  H.  G.  •  Flugelschwingungen  £:n  Flugzeugen.   Z.A.M.M.  , 
V.  9,  no.  o,  Dec.  1929.   p.  492-493.   (references)-.  ^ 

Author  discusses  the  r^al  cause  of  vibration  and  the  li.ck 
of  rc:sisti..nc>j  of  v:ings  c^nd  other  parts  of  the  airplane, 
to  flutter.  Expc.rimentf.l  investigation  .based  on  the  work 
of  Birnbaum. 


Leduc  ,  R.  Conti-ibution  a  I'Etude  dKiS  Poutres  Pi'ismatiques 
Service  Technique  de  I'AeroncUtiquo,  3ul.  l-Io.  60,  June 
1929.   p.  1-47.   (equ.-.tions) 
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Determination  pf  the  torsional  axis  .of  a  girder- of- ., 
open  section  with  large  length  to  crossr-aectional  ratio, 
which  makes  possible" the  calculation  with  precision  of 
the. resistance  to  deflection  of  transverse-  secondary 
elem.ents  connecting  longerons.  -  Formula  evolved  to 
cover  the  buckling  of  such  girders  in  torsion,  and  also 
for  the  resistance  to  torsion  of  similar  girders  of: 
closed  section.  Rcisults  applied  to  the  case  of  the 
critical  speed  at  which  the  wing/of  an  aeroplane  be- 
comes unstable  in  torsion. 


"  II  ti 

ilaher,  J.   Lmer  aie  kritische  Lange  von  Flugzeugflugeln. 
Z.F.M. ,  V.  20,. .no.  6,  March  28,  1929.   p.  143-145. 
(figures,  equations) 

Applying  thVi  usual  m.ethods  of  analysis  for  fore ed. vibra- 
tions, the  author  finds,  that  there  is  a  critical  length 
at  which  vibration  sets  in,  v/hich  is  related  to  the  loi.d- 
ing,  the  bending  stiffness,  the  distance' between  spars, 
£..nd  the  torsion,  in  a  definite  manner.   Some  of  these 
relations  given  graphically i 


Nc^el,  F.   Flugclschv'ingung'en  in  stationai'en  Luftstrom. 

L.F.F.,  V.  3,  no.    5,  Mo.y  5,  1929.   p.  111-136.   (figures) 

Inveitigaticn  of  vibration  oi'  wings  and  rudders  and 
resistance  of  materials.   Tabular  data  and  charts  are 
given  by  which  the  process  of  mathematics. 1  analysis  and 
experimental  tests  are  desci'ibed.. 


Ov/er,  S.    Recent  Progress  in 'Aerodynamics.   Discoverv,  v.  10, 
no.  114,  Junu  1929.   p.  183-187.   (figures) 

Results  of  recent  aerodynamic,  research.   Included  is  a 
discussion  of  w  ir^g  flutter.         .   .        .: 


_  "  tt  • 

Kauscher,  M.    Uber  die  Schv/ingungen  freitrag^nder  Flugel. 

L.F.F. ,  V.  4,  no.  3,  July  10,  '  1929.   p.  94-106. 
( f igur ^  s ,  e  quat  i  ons ) 

'Discussion  of  oscillations  in  which  the  fact  is  con- 
sidered that  tile  elastic  axis  of  the  system  has:  a  de- 
formation due  to  static  load  which  is  independent  of  the 
oscillations.   The  static  and  dynamic  forces  acting  on 
a'generic  element  of  the  elastic  axis  is  studied. 
D'Alembert  equations  are  written  and  the  equations  of  the 
elastic  axis  are  found.   Dia^:ram  of  torsions. 
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,ft  Eng'ineer- 


■Rv-viev;  of  r>jsearch  progrv:i3S  -of  the  yt:i,.r  dealing  with 
those  invfcstigv.tions  which -sGcm  to  be.  of  the  greatest 
import.. nee.  dn<^    of  these  h£..s  been  the  study  of  wing 
flutter.   Review  of  theories  on  wing  flutter.  .  These 
theories  c.pply  only  to  x.nunbr^r.cedinonopli.ne  wing  c.nd 
experiments  i^re  now  in  progress  -to  determine  how  fcr 
they  muy   be  applied  to  the  short  overhangs  of  &.   biple.ne 
structure. 


of  the  Tail  Surfaces  of  an  Air- 


Scheubel,  F.  IJ.        Fluttering 

plane  and  the  Means  for _  . 

p.   (figures,  discusSji.on) 
Wissenschaftlichen  Gesellschaft  fur 


Its  Prevention.   M.A.C.A. ,  Tech. 
laem.   No.  49 S,  Jan.  1929.   16 
Translated  from 


Luftfahrt  Jaiirbuch,  No.  14,  Dec.  1926.   p.  103- 1C7. 

This  article  is  a  continuation  of  the  work  of  Baumhauer 
and  Konig  and  is  ref^tricted  to  fluttering--  of  t=.,il  surfaces 
and  especially  to  oscillations  of  the  horizontal  empennage. 
It  illustrates  char..cteristic3  of  all  other  phenomena  of 
fluttering.   Gives  quL.litative  explanation  of  negative 
damping.   Theoretical  extxaples  given  _.nd  _.lso  results,  of 
calculation-  in  an  ^.ttempt  to  aid  the  constructor  who  is 
interested  in  the  locc.tion  cf  flutter  ..nd  dependence  of 
critical  speed. 


Spencer,  K.  T.  t.nd  Seed,  D.    Comparison  of  Calcul\ted  :.nd 

Ivle^.sui-ed  Elo.sticity  of  the  v.'irvgs  of  an  Aircri..ft  in  Con- 
nection with  th..  Investigation  of  V/ing-  Flutt-.r.   Brit- 
ish A.R.C,  R.  c"^  11.    No.  1257,  April  1^29.   9  p. 


(appendix,  figure.-,  t..bl._.s) 


Comp.,rison   is  mi.de  betv-een  stiffness   of  an  aircrc..ft 
v/ing   as  calculated  from  drav/in,frs,   and  as  measured  from 
mechanical  test.     Appendix  giv^r   an  account   cf  the  mech- 
anical test.      In  general,    tliere   is  good  agreemjnt  be- 
tvveen  the   calculated  ^nd  measurea  values   of  the  deflec- 
tions. 


Stieger . 
cr: 


M.    J.         Cantilever  'Vin:^s   for  Modern  Aircraft.        Air- 


•ft  Engineering,   v.    1, 


no. 


b. 


(figures) 


Aug.  1929.   p.  187-190. 


Some  aspects  of  cantilever  v;inj;  construction  with  spec- 
ial reference  to  weight  and  torsional  stiffness.   Para- 
graph dealing  with  distortion  ^nd- flutter.   Several 
failures  hi.ve  occurred  as  c  result  of  making-  the  wing 
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structure  too  flexible.   In  S.  &  M.  No.    1177,  the  exact 
nature  of  the  phenomenon  of  ving '  flutter  has  been  well 
defined.  -  Providing- that  certain  fundamental  rules  • 
are  observed,  there  should  be  no  difficult;/  in  construct- 
ing a  cantilever  v/ing  in  which  the  likelihood  of  flutter 
is  very  remote. 


Victor,  M.   The  Danger  of  7/ ing  Vibrations.  Les  Ailes,  no.  37t3, 
1929.   (In  French) 

Also   Rivista  Aeronautica,  v.  5,  no.  b,  Aug.  1929.'. 
p.  359-361. 

Complete  critical  study  on  flying  accidents  due  to  wing; 
flutter.   To  avoid  such  danger,  it  is  necessary,  first, 
to  reduce  the  load  of  the  aileron  and  its  moment  of  . 
inertia,  then  to  increase  the  stiffness  ,of  the  aileron 
control  in  oi-der  to  eliininat.e  the  distuibing  moinent. 
The  problem  of  vibration  i:;  not  s  olved  completely,  but 
the  necessity  for  suc!i  a  solution  is  pointed  out. 


Winters,  S.  R.   Taking-  Out -the  "S-iimmies" .   Popular  Aviation, 
V.  4,  no.  3,  March  1929.   p.  30-31.   (figures) 

Government  investigation  prompted  by  defects  in  s  tructural 
vibration  of  certain  aircraft.  Description  and  explana- 
tion of  tests  made -in- a'  wind  tunnel  with  m^odel  MO-1  plane. 
Special  emphasis  is  given  to  the  tail  unit.   Experiments 
had  for  theii-  objective  the  exposui'*e  of  causes  and  sugges- 
tion of  remi2dies  vrheroby  the'. plane  designer  could  elimin- 
ate undue  v/ing  vibrations. 


Alippi,  C.  .  Una  Verifica  Graf  ica  (i;lla  Stabilita  alle  Oscilla- 
zioni  Torsionali  di-  un  A-la  Monoplana  a  Longherone. 
L'Aerotecnica,-  V.  10,  no.  11-12,  Fov.-Dec.  1930.   p.  821- 
830.   (figures, equations,  references) 

Resumie  of  the  studies  of  Blasius  and  Reissner  on  the 
problem  of  torsiouc-l  oscillations  of  a  single  spar  miono- 
plane  v-!±ng.      The  author  extends  applicc.tion  of  their 
concepts  by  eliminating  only  those  restrictive  of  the 
constant  chord  and  stiffness.   The  method  consists  in 
determining,  through  two  successive  attempts  of  graphi- 
cal integration  ana  for  any  c..&suraed  velocity ,  the  elas- 
tic •  torsional  deformations  in  the  various  spar  sections. 
The;  method  is  applied  to  the  case  of  const^-nt  stiffness 
and  constant  wing  chord,  and  com.p^.rison  shows  good  agree- 
ment with  the  formula  applic^^ble  in  this  Cc.se. 
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Bouchenot,  M.  R.    Vibr-j.t-ion  o-f  Caiiti-liver  Wings.   Soc. 

Genert.le  do  I'Aeroiu.utique ,  Rev.,  Oct.  1930.   p.  16- 
20. /  ( In  French  ) 

Giv-^s  elementary  theory  of  vibrc.tion  of  uings  i.nd 
concludes  that  torsiont^l  rigidity  is  the  most  important 
factor  in  determining  the  lov/est  critical  speed.  A 
photogru^oh  of  monoplt.ne  Cc.ntilevcr  construction  i.-'ith 
interna. 1  bi'icing  mounted  for  determinc.tion  of  torsional 
r*igidity,  i.nd   the  critical  speed  is  shown  graphically 
as  a  function  of  the  torsional  rigidity. 


Cc.rpenter,  S.  R.   The  Calculation  o  f  the  Natural  Frequency 
of  a  Cantilever  Monop3.ane  '.7ing.   A.C.I.C,  v.  7,  no. 
S49,  March  1,  1930.  *  13  p.   Air  Corps  Tech.  R^p.  No. 
3173.   (.-.ppendix,  figures) 

prestints  practical  application  of  the  ct.lculation  of 
the  natural  frequency  of  kx   stressed  skin  mcnopl..ne  wing, 
in  benGiA7  c;.nd  in  torsion.  Th-  calci^  let  ions  o.ru  applied 
to  the  Fokkcr  C-2A  monoplane  vilr^/.   ^^nd  compar._-d  v/ith  ex- 
perimental results  of  A.C.I.C.  No.  645. 


DunCv-.n,  V/.  J.  >.nd  Coll^.r,  A.  R.    Tail  Flutter  of  l.   particu- 
lar Aeroplane.   British  A.R.C,  R.  &   M.  No.  1247,  May 
1930.   24  p.   (figures,  t...bles) 

Investigation  of  an  accident  to  a  p^.rticular  ..eroplane, 
which  occurred  during  a  t-st  flight,  due  to  t^.il  flutter 
of  the  ruddt-r-fusel-^e  type  -(based  upon  theory  of  tail 
flutter  developed  in  R.  &  M.  No.  1237).   To  calculate 
the  critical  flutter  speed,  two  groups  of  coefficients 
ai-e  needed:   (1)  appropriate  inertial  and  stiffness 
constants  of  actual  m^i^chine.   This  was  determ.inod  at 
the 'Royal  Aircraft  Establishment  by  direct  experiments 
^hd  calculc..tions  •  from  drc^v/ings',   (2)  .dynamical  coeffi- 
cients for  rudder-fuselage  motion  deduced  from  experi- 
ments at  the  National  Physical  Laboratory  in  the  wind 
tunnel  with  1/8  scale  model.   General  conclusions  re- 
garding^ the  accident. 


Frc.diss,  J.  i.nd  Thieblot,  A.    Construction  of  Airfoil  Sec- 
tions and  '■'ing  Generation.   Aviation,  v.  28,  no.  2, 
Jan.  11,  1930.   p.  61-64. 

The  first  of  two  articles  on  a  systemi.tic  method  of 
designing  airfoils-  The  first  is  „  simplified  and 
condensed  outline  of  the  method  of  construction  of 
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theo-reticc-.l.  airfoils-:  aad  wings  without-  any  mathemati- 
.cai  development  .or  oetail,  ^  Tlie  second- is 'a  practi- 
cal method  of  graphical  construction  of  theoretical 
airfoils- and  wirigs.   Includes,  discussion  of  flutter. 
■  Wing  flutter:  is  not  solely  dependent  upon.,  statical  ' 
strength  of  the  v^iiig.   It  camot  always  be  eliminated 
by  an  increase  of  strength.   The  danger ' of  w ing  .  - 
■flutter  increases  with:  (1)  the  center  of  pressure 
travel;  .(2)  the  fact  that  the  cruising  angle  of  attack 
is  near  to  the  angle  of  zero  lift;  (3)  the  lack  of 
■torsional  rigidity.   Recommendations- given  in  designing 
a  wing  to  avoid  these  conditions.  ,    . 


Fraaer,  R.  A.  and  Duncan,  './^-J,   The  Flutter  of  Aeroplane 
..Tails.   British  A. R.C.  ,\R.:  &  K.  no.  1237,  Jan.  1930* 
27  p.   (appendices,  figures,  tables,  references) 

Part  I  -  Survey  of  the  dynam.ical  theory  of  tail  flutter 
and  divergence.   The  notions  discussed  involve 
..  twist  of  the  fuselage,  flapping  of  the  eleva- 
.  '■tors  and  ruocer,  and  distortion  of  tailplan... 
and  fin.   Criteria  for  stability  examined. 
Simiple  sufficient  conditioni.  for  the  avoidance 
of  flutter  deduced. 

Part  II-  Account  of  ^"ind  tunnel  experiments,  the  results 
of  which  are  in  accord  v/ith  the  theoretical 
conclusions.   Suggestions  regarding  design. 


Greene,  C  F.  and  Youngei")  J-  S.    Study  of  ..  ing  Flutter. 
P'--.rt  II  -  Continuation  of  Tests  on  Revised  Apparatus 
at  ''vright  Field  v'."ind  Tunnel.  A.C.I.C.,  v. '7,  no.  653, 
Aug.  30,  1930.   21  p.'  Air  Corps  Tech.  Rep.  No.  3237. 
(appendices,  figures) 

General  non-mathematical  survey  of  the  phenomena  of 
forced  vibrations  in  ^^dn,_rs.   The  influence  of  natural 
periods,  camber  and  dimensions  expressed  in  empiric^ll 
formulae.   Relations  betv;een  frequency  of  vibr;..tion 
_  :  and  c-.ir  speed- given  graphically  for  different  inciden- 
ces, positions  of  the  elastic  axis,  masb  distribution 
and  dimensions.   Abstract  of  I'ecorLmendations  of  Frazer 
and  Duncan. 


Rov/ard,  B.  0.   Ro'.'^c.rd  Racing  ?la.ne.  Aero  Digest,  v.  17, 
no.  -5,  ;.'ov,.  1930.   p.  62. 

...■  Construction  of  plane  deTrcribed.   Special  attention 
was  given  to  the  wint'  tips  to' reduce  the  end  losses, 
..assure  efficiency^  and  eliminate,  any  possible  chance 
'  '  of  flutter^ 
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Half,  E.  F.    Progress  of  Aerodynamic  Research  in  1929. 

Aircraft  Engineering,  v.  2,  no.  ll,Jt.n.  1930.   p*  5-6. 

A  brief  review  of  the  w ork  done  at  the  National  Physi- 
cal Laboi'atory  during  the  year  on  certain  fundamental 
aerodynamical  problems,  £.mong  them  being  problems  of' 
flutter.   Wing  flutter  hc.s  been  ane.lyzed  throughout 
the  year.   The  question  of  tail  flutter  v/orked  on,  the 
theory  v/orked  out,,  followed  by  tests  ong^ecially  flex- 
ible models  in  thvivind  tunnel.   Differences  betv/een 
flutters  associated  vith  the  tailplane  and  those  of  the 
wing.  Measurvjs  beneficial  in  the  Cci.se  of  eliminating 
tail  flutter.   Anothtjr  import£.nt  flutter  problem  des.lt 
v/ith  is  thi^t  of  airscrew  flutter  und   the  difficulties 
involved.   Complex  analysis  which  does  not  appear  to 
lead  to  such  sim.ple  and  easily  applied  remedies-. 
Means  arc  being  sought  to  check  the  theoretical  con- 
clusions by  means  of  models. 


SoulagGs,  E.   La  Cause  Principe.les  de  la  Rupture  en  Plein 
Vol.  ■  premier  Congres  International  de  la  Securite 
Aerienne,  Paris,  v.-l.,  pvart  3,  1930.   p.  61-65. 
(equc-tions) 

The  c^uthor  believes  that  too  much  attention  is  given 
to  the  vibre.tions  in  wings  as  the  cause  of  rupture. 


Spere,  C.  J.   Dct^^rmination  of  the  Elastic  Axis  and  Natural 
Periods  of  Vibration  of  the  Atlantic  C-2A  Monoplane 
V'ing.   A.C.I.C.  ,  V.  7,  no.  645,  March  1,  L'oO.   10  p. 
Air  Corps  Tech. 'Rep.  No.  3097.   (figures) 


This  test  is  the  first  of  a  group  of  tests  to  determine 
the  elastic  characteristics  of  a  series  of  internally 
braced  monoplane  v;ings,  which  hi.ve  shown  no  dang'erous 
wing- flutter  chaj-acteristics  and  have  been  proven 
satisfactory  in  service,  in  an  effort  to  establish  cer- 
tain criteria  for  judging  the:  merit  of  future  designs 
with,  respect  to  thb  elastic  ch:.racteristics  of  interii- 
al.ly  braced  monoplane  wirigs.   T^-sts  aim  to  detei-m.ine, 
among  other  things,  the  natural  frequency  of  vibration 
of  v/ing  in  blinding  and  in  torsion.   The  procedure  and 
r^isults  Ox  teets  are  given. 


Accident  to  the  Aeroplane  G-AAZPC  ^-.t 


ivieophc.mi,  Kent,  on  July  21,  1930.  British  A. R.  C.  , 
R.  ^cH.  No.  1360,  J...n.  1331.   92  p.   (appendices , fig- 
ures, t'-.bles) 

Also   Aviation  Srigineeriiig,  v.  4,  no.  3,  March  1931. 
p.  24-25. 
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Investigations  involving  the  accident  to  the  aeroplane 
G-AAZK,  '3-  lov/-y/ing  monoplane.  Various;  theories  ast-o- 
the -cause  of  the  accident  are  consicLered,  Experiments 
with  a  model  of  the  plane  v/ere  carried  on  at  the 
Ifational 'Physical  Laboratory  on  tail  flutter,"  buffet- 
ing, and  vibration.  Conclusion  -  buffeting  caused  the 
accident. 


A  Fresh  Phenomenon.  Aircraft  Engineering 


V.  3,  no.  24,  Feb.  1931.   p.  25-26. 


Discusses  the  importance  to  be  attached  to  buffeting. 
Report  of  the  accident  to  the   Junkers  raonop-lane  -in  Kent 
attracts  attention  to  the  phenomenon  of  buffeting.  • 


The  Phenomenon  of  "Buffeting".   Aircraft 


Engineering,  v.  3,  no.  24,  Feb.  1931.   p.  31-34.   (refer- 
ences) 

A  new  aeronautical  terra  is  introduced  by  the  Accidents 
Investigation  Sub-Committee  in  theii-  report  on  the  acci- 
dent to  the  Junkers  F.13  type  aeroplane  at  Meophajn,  Kent. 
"Buffeting"  is  attributed,  to.  eddies  given  off  by  the 
wings  at  large  angles  of  incidence  and  acting"  periodi- 
cally on  the  tail. 


The  Amiot  140  M  Military  Airplane  (French). 


N.A.C.A. ,  Aircraft  Circular  No.  134,  Feb.  1931.   7  p, 

(figures) 

Tranglatea  from   L'Aeronauticue,  v.  12,  no.  139,  Dec. 

1930."  p.  480-484. 

Description. of  features  of.  the- Amiot  M  military  airplane, 
an  all-met-..l  multiplace  high-v/ing  monoplane.   Included 
is  a.' description  of  the  three-spar  wing"  system,  which  has 
been  found  advantageous  for  v:ithstanding  torsional 
stresses  and  preventing  vibration  by  giving  the  wing 
good  torsional  rigidity. 


Puss  Moth  Aircrafti   Navigation  Tail  Lamps. 

No.    49,. 1931,  D.H.  SCA.   Flight,  v.  23,  no.  37,  Sept.  11, 
1931.   p.  929. 


There  appears  to  be  a  possibility  of  rudder  flutter  on  ' 
aircraft  of  the  above  type  'v/hen  a  heavy  tail  lamp  is 
attached  to  the  trailing  edge  of  the  rudder.   Modifica- 
■tion  incorporating  a  very  light  tail  lamp  in  low  position 
on  the  rudder  has  been  introduced. 


IS 


-_—,__  '^^^   Supermi_rine  S-6-3  Racing  Seaplane 

(British) .  Aircraft  Engineering,  v.  3,  no.  32,  Oct. 
1931.  p.  247-248.   (figures) 

Also  ■W.A..C.A.  ,  Aircrt.ft  Circular  No.  154,.  Dec.  1931. 
6  p.. 

Description  of  the  S-6-B  racing  seaplane,  a  low-wing, 
twin-float  monoplane  with  cantilever  wing  unit.   Mass 
balances  v/ert  fitted  to  the  ailerons  and  rudder  with 
a  viev^'  to  obviating  any  possibility  of  flutter. 


• Rclazione  Finals  della  Commissione  d'ln- 

chiesta  sull'Incidente  dell'Apparecchio  S-64.   L'Aero- 
tecnica,  v.  11,  no.  12,  Dec.  1931.   p.  1612-1626. 
(figures) 

Sunmiary  .  of  invcstigt.tion  of  the  S64  accident  as  report- 
ed by  the  invest igc.tions  committee.'  The  accident  was 
due  to  broakagu  of  the  wing.   Th>i  article  refers,  to  the 
G-AAZK  Junkers  monoplane  accident  in  comparison  to  the 
SG4  accident. 


Bouchenot,  M.  R.    Contribution  a  I'Etude  des  Vibrations  des 
Surfaces  Portantes.   Soc.  General-  de  I'Aeronautique, 
Rev.  ,  July  1931.   p.  3d-41. 

A  brief  m^ithemf  tical  account  of  tho  method  of  calculat- 
ing the  natural  oeriod  of  wing  etructur:.   experimental 
methods  of  determinirog  natural  period  d'-scribed  and 
illustrated  by  diagrams.   Calculated  c.na  r-.xp'«irLTental 
results  are  compared  in  tables  and  agree  roughly. 


Brown,  C.  G.   Torsional  Rigidity  in  Cantilever  V/ings.  Avia- 
tion z;ngineerir;g,  v.  5,  no.  5,  Dec.  1931.   p.  11-14. 
(figures) 

D-finitions  and  form-ulae  for  flutter.  Determination 
of  the  coefficient  of  torsional  rigidity.  Rigidity 
characteristics  of  win^s  of  different  construction. 


Cox,  H.  R-   Cases  of  Purely  Torsional  Loading  on  Stripped 
Aeronli^ne  ''in^:?.   British  A.  R.C.,  R.  &   M.  No.  1436, 
Aug./ 10,  1931.   12  p.   (figures,  tables) 

It  is  important  to  calculate  the  torsional  stiffnesses 
of  v;ings  in- the  course  of  investigations  of  wing  flutter. 
Report  gives  t;cuations  developed  for  distortion  under 
different  forme  of  applied  torque  of  a  wing'  with  tv/o 
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spars  of  const£.nt  section  connected  by  stiff  ribs. 
Approximate  formulae  are  given  for  calculation  of  the 
torsional  stiffness  of  esi   actual  wing. 


Duncc-n,  VJ.  J.  The  Use  of  Models  for  the  Determination  of 
Critical  Flutter  Soeeds.  British  A.R.C,  R.  &  M.  No. 
1425,  July  1331.   5  p. 

Discusses  the  technique  of  model  tests  in  the  prediction 
of  full-scale  critical  flutter  speeds.   In  order  to  ob- 
tain critical  speeds  for  model,  within  the  speed  range 
of  ordinary  wind  tunnels,  the  model  should  differ  from 
the  mere  sm.all-scale  replica  of  full-scale  aeroplane. 
Report  considers  the  relation  of  model  and  full-scs.le 
stresses  at  the  critical  flutter  speeds.  Also  considers 
the  influence  of  gravity  on  flutter. 


Frazer,  R.  A.-  and  Duncan, w.  j.   The  Flutter  of  Monoplanes, 
Biplanes  and  Tail  Units.   British  A.R.C. ,  R.  &  M.  No. 
1255,  Jan.  1931.   179  p.   (appendices,  figures,  tables, 
references) 

Elementary  review  of  the  principles  of  flutter  of  aero- 
plane wings,  v/ith  a  description  of  simple  experiments 
on  models.   Chap. I  -  Theoretical  analysis  of  various 
types  of  oscillations.   (Issued  as  R.  &   M.  No.  1207) 
Chap.  II  -  Theoretical  analysis  of  the  conditions  for 
thir  prevention  of  flexural  torsional  flutter  of  an  elas- 
tic wing.   (Issued  as  R.  &   M.  No.  1217)   Chap.  Ill  - 
Theoretical  treatm.-jnt  of  v;ing  f  lutter  of  biplanes  based 
on  the  theory  developed  in  R.  &  M.  No.  1155.   List  of 
design  r-ecommvindations.  Also  wind  tunnel  experiments 
on  wing  flutter  of  biplanes.   Chap.  IV  -  Theoretical 
investigation  of  flutter  of  aeropl:,.nG  tails.   (Issued 
as  R.  Sc.   I'.i.  No.  1237)   Also  experimental  investigation. 
Chap.  V  -  Tail  flutter  of  a  particular  plane.   (Issued 
as  E.  &   M.  No.  1247)   Investigation  of  an  accident 
durir^  a  test  flight.  Accident  due  to  tail  flutter  of 
the  rudder-fuselage  type. 


Glazebrook,  H.   Aeronautical  Research  in  England.  Aircraft 
Engineering,  v.  3  ,  no.  25,  Me^rch  1931.   p.  63-66. 
(tables,  references) 

Reviev;s  the  work  of  the  organization  of  the  British 
Aeronautical  Research  Committee.   Includes  a  brief 
discussion  of  the  research  on  flutter  which  lead  to 
the  creation  of  a  speciu.1  Flutter  Sub-Comm:ittee  to 
deal  with  the  subject.   R.  &   M.  No.  1155  monograph 
published  as  a  result  of  this  research. 
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Hartshorn,  A.  S.  and  Douglas,  G.  P.   Y/ind  Tunnel  Experiments 
on  High  Tip  Speed  Airscrews.   British  A.R.C.,  R.  &  M. 
No.  1438,  July  1,  1931.'  12  p.   (figures,  tables,  refer- 
ences) 

During  a  course  of  tests  for  lift  and  drag  coefficients, 
the  phenomenon  of  flutter  was  also  observed.   No  appre- 
ciable flutter  was  observed  v;ith  blades  0.10c  thick 
or  thicker.   During  tests  of  the  0,082c  airscrews, 
flutter  could  be  obtained  at  certain  critical  speeds, 
but  in  the  case  of  the  0.06c  airscrew,  there  was  a 
fairly  well  defined "region  in  which  running  was  impos- 
sible due  to  blade  flutter. 


Higuchi,  S.    On  thfe  Forced  Vibration  of  an  Elastic  Rod. 
Tohoku  Imp.  Univ.,  Sci.  Rep.,  v.  20,  no.  3,  1931. 
p.  399-432.   (figures,  tables,  equations,  references) 
(In  English) 

Study  of  the  stability  of  to\ll  c.nd  thfn  constructions 
(smoke  stacks,  light  houses,  etc.)  and  their  reaction 
to  earthquakes.   This  study  has  some  aeron^iutical  inter- 
est because  of  its  similarity  to  the  problem  of  the  flex- 
ural  vibrations  of  cantilever  wings.   Experiment  is  per- 
formed on  a  body  fixed  at  one  end  and  forced  to  a  uniform 
motion.   Stiffness  and  mass  of  body  are  supposed  to  be 
uniform,  too.   Considers  only  the  elastic  damping  and 
not  the  aerodynamic  oht,  which  in  this  case,  has  no  in- 
fluence.  Gives  some  tlieoretical  diagrams  of  the  vibra- 
tions for  sDme  specific  cases. 


Leglise,  P.   The  Dewoitine  D-33  Commercial  Airplane  (French) 
W.A.C.A. ,  Aircraft  Circular  No.  146,  June  1931.   9  p. 
(figures) 

Translated  from  L'Aeronautique,  v.  ,13,  no.  144,  May  . 
1931.   p.  165-1S3* 

Airpli..nc  of  great  fineness  was  built  by  d  eveloping-  a 
cc.ntilever  vxing  with  the  greatest  cspect  ratio  {}\Z   10) 
compatible!  v/ith  structural  weight  of  2.05  lb.  per  sq. 
ft.*  Description  of  wing.  Usual  difficulties  in  eliminat- 
ing vibration  in  v/ings  of  aspect  ratio,  of  10  overcome 
in  D-33. 


Le  Page,  W.  L."   Design  Problems  of  the  Autogiro.   S.A.E.-Jl., 

372-378.   (figures,  discus- 


.ge,   W.    L." 

Design  Problems 

V.    29,    no. 

5,   Nov.    1931.      p 

si  on) 

Statics  of"  dynamic  balance , 'control  of  machine  in  flight 
and  descent,  control " of  rotor  speed  and  of  oscillation 
of  rotor  blades,  design  of  suitable  landing  gear,  etc. 
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Parker,  A.  E.---  Vi^in^Oscil-lai.tioai^-^Fii-ght-,  v.  23,  no.  48, 
Nov.  27,  1331.   p.  1174a-1174c.   (figures) 

1>N0   cases  of  wing  vibration  are  worked  out  mathemati- 
cally.  In  the  first  case,  the  effect  of  bracing  is 
entirely  omitted  except  in  regard  to  the  weight  of  the 
wing,  and  only  the  spars  are  considered.   In  the  second 
case,  the  loading  on  the  wing  is  not  calculated  as. con-  • 
stant  along  the  span,  but.  the>v;ing  is  considered. as 
without  lift  at  the  center  section  immediately  above  the 
cabin.   Tapered  wings  are  used  and  an  elliptic  distribu- 
tion of  pressure  over  the  sp.aii,  modified  for  the  .taper- 
ing ofviiigs,  is  assumed. - 


Poggi,  L.   Azioni  Aerodinamiche. Parallele  .al  Movimento  su 
di  un'Ala  Piana  Animata  da  Moto  Traslatorio  Uniforme  e 
da  Moto  Oscillatorio.   L'Aerotecnica,  v.  11,  no.  6-7, 
June-July,  1931.   p.  767-779.   (figures,  tables,  equa- 
tions) •        .       ■  .  i.   .:.  .  ,  , 

Calculation  of  the  average  value-  of,  aompoiient.  alopg 
directions  of  motion  of  aerodynamical  actions  acting  on 
an  indefinite  plain -v.-ing  endovifed  v/ith  a  uniform,  transla- 
tory  motion  and  with  a  v/av.ing  mot-ioxi..  around -..a  point  of 
the  chord  of  its  prolongation,  "  Based  on  formulae  by 
Glauort.   Tha  average  value  of  such  component  given  in 
a  form,  refervr.aj^,  .t;S-.i.til^...y^WJgl«.lgi:ig.'t-h.   Result  -  that  some 
propulsive  forces  of  the  oi-der  of  mc'.gnituae  of  drag  of 
v.'ing  c.re  obtainc.bls  in. 'praGticc'  at  the  expense  of  power 

nec^3S£ry  to  oscillate  the.-w'ing..  . .C,oJI-^-parr=\bn..'-6"f  p'dwer 

(c<—lcul-^tca  according  to  Glauii't)  ^.aKl-  propulsion,;  effi- 
■ciency  ootc.ined  vi'ith  sat is-factory  ..results.  . 


Tyler,  E.   Vortex  Formation  Behind  Obstacles  of. Various  Sec- 
■  tions,   Phil.  Mag.,  S.  7,  v.  .11,.  no.  72, /April.  1931. 
p.  849-S90.  ■_  (figures,  tables,  equationsy- references) 

Determ.inaticn  of  the- frequuncy  of ,  f  .ormatiun  .of  vortices 
behind  inclined  airfoils  and  plates  over, wider  range  of 
■  inclination  than  in  previous  paper,  by  different  methods 
•and  alv^o  for- cylinders  at  low  values  of  Reynolds  number. 
•  'Hot  '^irsi  methods  for  determiining  longitudinal  and  later- 
al spacings  of  vertices  behind  obstacles,  with  their 
applicatio.n  to  cylinders,  airfoils  and  plates. 


Verdurand,  A.  ^  Les  Tendances  Actuelles  de  la. Technique  Aero- 
ne.utique.   Technique  Moderne,  v.  23,  no.  ro,- March  1931. 
p.  15i-159.   (figures) 
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Included,  is  a  section  on  ithe  dangers  of  wing  tip..  . 
vibration.   Explanation  of  the  causes  of  these  vibra- 
tions (among  them  the  displacement  of  the  point  of 
application  of  the  resultant  forces  with  the  change 
of -incidence)  as  well  as  the  solution  adopted  in  the 
construction  of  wing  frames. 


Walker,  C.  C    Strength  of  the  Puss  Moth.   Flight,  v.  23, 
.  ::no.  -28,  July  10,  1931.   p.  660.  .  ■  . 

Discussion  of  the  accident  to. the  Puss .Moth  in  October 
1930,  which  resulted  in  modifications  to  the  wings  and 
ailerons  in  order  to  eliminate  the  possibility  of 
flutter.   A  second  accident  took  place  in  South  Africa. 
Although  the  machine  had  not  been  modified,  the  accident 
was  not  due  to  wing  flutter.   The  plane  was  flying  over- 
loaded and  ±r\   exceptionally  violent  weather. 


I  Lavori  e  i  Risultati  della  Comjnissione 


d'Inchiesta  sugli  Incident i  di  Breda  33.   L'Aerotecnica, 
V.  12,  no.  10,  Oct.  1932.   p.  1423-1425. 

Report  of  investigations  into  two  accidents  to  the  Breda 
33  in  August  1932.  Accidents  were  caused  by  violent 
fluttering  of  the  wings. 


^__   The  Me sser Schmidt  M  29  Touring  Airplane 

(German) .   N.A.C.A. ,  Aircraft  Circular  No.  172,*Nov. 
1932.   8  p.   (figures)   From  information  furnished  by 
the  manufacturers,  the  Messerschinidt  Aeroplane  Mfg.  Co., 
G.m.b.H. ,  Augsburg,  Germanv ,  and  the  Z.F.M. ,  October  14, 
1932.' 

Description  of  the  M  29,  a  two-seat  cantilever  monoplane. 
Constructional  details  of  the  wing  structure  include 
drawn- in- flap-,  therefore  at  high  speed,  the  wing  pro- 
file is  equivalent  to  a  profile  with  a  fixed  center  of 
pressure,  so  that  the  torsional  stresses  of  the  v/ing 
are  small.   The  v/ing  structure  consists  of  a  torsionally 
rigid  leading- edge  formed  by  the  single  spai'  and  the 
leading-edge  planking.   This  has  the  advantage  of  an 
especially  high  critical  speed  as  regards  vibrations. 


Blenk,  H.  ,  Kertel,  H.  c.nd  Thalau,  K.  .  The  German  Invustiga- 
.  tion  of  the  Accident  at  Meopham,  (England).  .N.A.C.A., 
Tech.  Mem.  No.  669,  April  1932. '  29  p.   (figures,   . 
referv^nces) 
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Translated  from   Z.F.M. ,  v.  23,  no.  3,  Feb.  15,  1932. 
p.  73-86. 

Also   D.V.L.  Jahrbuch  1932,  Rep.  No.  267,  pext  III, 
p.  1-14,  ■  36.- 

Exhaustive  study  of  this  accident  comprising  static 
and-  dynamic  strength  tests,  flight  tests  and  v>/ind- tunnel 
experiments  by  the  D.V.L.   Brief  revievi;  of  the  English 
investigation  and  its  findings.  Because  of  these  find- 
ings, the  Germans  instituted  experiments  on  tail  buffet- 
iag  -  its  cause,  intensity,  and  gravity.   The  program 
included  experimental  flights,  model  tests  and  tensile 
strength  tests.   Recapitulation  of  the  German  test  data. 
Conclusions.  As  a  result  of  the  German  investigation, 
it  is  believed  that  primary  failure  occurred  in  the 
v^ings  as  the  result  of  a  too  rapid  pull-out  from  a  dive 
and  not  from  buffeting. 


Cox,  H.  R.   A  Statistical  Method  of  Investigating  the  Rela- 
tions Between  the  Elastic  Stiffnesses  of  Aeroplane  Wings 
and  Wing-Aileron  Flutter.   British  A. R.'C.  ,  R.  &  M.'  No. 
1505,  Oct.  17,  1932.   30  p.   (appendices,  figures,  tables, 
references)-  •  •   ■ 

Report  describes  c.nd  illustrates  k  statistical  -method 
-for • obtaining  minimum  stiffnesses  which  wings  of  a 
particular  aircraft  should  have  to  preclude  flutter  at 
all  speeds  of  v/hich  it  is  capable.   This  informiation  can 
be  used  to  deduce  the  minimum  safe  stiffnesses  for  air- 
craft vfith  no  specific  anti-flutter  design  features  and 
for  dircraft  embodying- such  fscitures.    '  '   ■  ■'• 


Duncan,  W.  J.  and  Collar,  A.  R.   Calculation  of  the  Resist- 
ance Derivatives  of  Flutter  Theory.  Part  I'-  British-- 
A.R.C. ,  R.  &   M.  No.  1500,  Oct.  8,  1932.   14  p.   (figures) 

Mathematical  analysis- extended  beyond  that  done  by  Glauert 
in  R.  &   M.  No.  1242.   Discussion  of  the  effect  of  fre- 
quency of  oscillation  on  aerodynamical  derivatives 
based  onV/agner's  theory.   Complete  set  of  derivatives 
obtained  v/hich  are  the  two-dimensional  analogues  of  the 
flexur=;l-torcional  derivatives' of -the'  theory  of  wing 
flutter  v/hich  are  applicable  for  steady  sinusoidal  os- 
cillations which  have  persisted  for  infinite  time.   For- 
mulae for  the  reactions  on  a  rectilinear  aerofoil  in 
two-dimensional  motion. 
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Duncan,  W.  J.,  Ellis,  D.  L.  and  Scruton,  C   First. Report 
on  General  Investigation  of  Tail  Buffeting.   British 
A.R.C,  R.  &  M.  No.  1457, -Feb.  1932.   p. -1-18. 
(appendices,  figures,  tables,  references)  ■  . 

Experiments  on  tail  buffeting  conducted  by  the  National 
Physical  Laboratory.  .Investigation  begins  with  the  case 
v;here  the  aerofoil  (R.A.F.  31)  creating  the  disturbance 
is  of  infinite  ratio.  Arrangement  used  ensures  that 
the  detector  (playing  the  part  of  the  buffeted  tailplane) 
has  only  a  single  natural  frequency  of  oscillation.   Re- 
sults of  the  experiments  summarized.   Description  of  the 
-  apparatus.   Suggestions  for  future  work. 


Duncan,  W.  J.,  Frazer,  R.  A.  and  Fallmer,  V.  M.   Experiments 
on  the  Buffeting  of  the  Tail  of  a  Model  of  a  Low-Wing 
Monoplane.   British  A. R. C ,  R.  &  M.  No.  1457,  Feb.  1932. 
p.  19-36.   (figures,  tables)   Second  Report. 

■  Experim.ents  to  investigate  the  influence  of  wing  section, 
airscrew  slipstream,  tailplane  stiffness,  and  other  fac- 
tors on  tail  buffeting  of  a  model  of  a  low-wing  mono- 
plane.  Three  sets  of  rigid  wing's  used.   Results  briefly 
summarized,  not  analyzed.  Measurements  of  deflections 
in  buffeting  summarized  in  Tables  1-7,  and  plotted.  Ex- 
perimental and  mathematical  tabulation  of  results. 


Lockspeiser,  B.  and  Callen,  C.   Wind  Tunnel  Tests  of  Recom- 
mendations for  Prevention  of  Wing'  Flutter.  British 
A.R.C,  R.  &  M.  No.  1464,  Feb.  11,  1932.   32  p. 
(appendix,  fig'ures,  tables,  references) 

Wind  tunnel  tests  carried  out,  on  a  model  of  an  actual 
v.-ing  structure,  of  the  recommendations  relative  to 
ailerons  put  forward  in  R.  &  M.  No.-  1155,  v/hich  is 
theoretical,  for  the  prevention  of  wing  flutter.   Con- 
clusions regarding  each  recommendation. 


Pugsley,  A.  G.   The  Influence  of  Wir^  Density  upon  Wing 
Flutter.   British  A.R.C. ,  R.  &  M.  No.  1497,  June  21, 
1932.   16  p.   (figures,  tables,  references) 

Theoretical  determination  of  the  general  nature  of 
the  influence  of  v/ing  density  on  v;ing  flutter.   The 
effects  upon  binary  and  ternary  flutter  are  treated 
analytically  and  then  illustrated  by  a  numerical  appli- 
cation of  the  theory  to  a  particular  example.   Some 
general  information  on  its  effects  upon  critical  speed 
and  frequency. 
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anirnoff,  V.  and  Soboleff,  g.   Sur  le  Probleme-  des.  Vibra- 
tions ^1-astiques.   Inst."  de  'France,  Acad,  des  Sciences, 
Comotes  Rendus,  v.  194,  no.  17,  April  25,  1932. 
p.  1437-1439.  .. 

The  object  of  this  paper  is  to. develop  a  new  method  for 
the  solution  of  elastic  vibrations  in -the  case;  of  a 
half-wing  or  its  sections.   This  method  is  also  valuable 
for  three-dimensional  problems  or  in  place  of  axial 
symmetry.   It  is  a  mathematical  discussion  with  applica- 
tions to  the  case  of  the  longitudinal  vibrations  of  the 
half-wing. 


Smirnoff,  V.  and  Soboleff ,  S.    Sur  Quelques  Problemes  de: 
Vibrations  Elastiques.   Inst,  de, France,  Acad. -des. 
Sciences,  Comptes  Rendus,  v.  194,,  no.  2C,  May  17,  1932. 
p.  1797-1799.  ..'...- 

Mathematical  discussion  of  the  source  ,of  transverse  , 
vibrations  of  a  half-wing  or  ifs  sections.^  .. 


Stieger,  H.  J.   Wing  Construction.   Roy.  Aero.  Soc.-Jl., 

V.  36,  no.  262, "'Oct.  1932.   p.  789-827.'  (figures,' dis- 
cussion) 

Lengthy  discussion  on  wing  structure..  The  author  intro- 
duces the  controversial  subject  of  the  sin^^le  versus 
the  two-  or  multi-spar  system  of  construction.'  With  re- 
gard to  fliitter,  the  author  states  that  a  single  spar' 
at  about  .28-. 30  of  the'  chord, '  a  correspondingly, low';- 
moment  of  inertia  for  the  v/  ing,  and  a  principal  inertia 
axis  approximately  coincidii;g  with  the  flexural  e.xis,' 
is  as  n'^ar- the  ideal  as  possible;^  full  scale  tests 
confirmed  this.   The,  problom  of  .wing  root  interference 
is  discussed,  especially  in  low-vising  monoplanes,  in  its 
reference  to  tail  buffeting.'       .    '-    .  . 


Williams,  D.   Distoi'tions  of  Stripped  Aeroplane  Wings  Under 
Torsional  Loadings;.   British  A. R.C.  ,  R.  &  M.  No.  1507, 
Aug.  11,  1932.   23  p.   (appendices,  figures,  tables, 
references) 

A  knowledge  of  torsional  stiffness  of  wings  is  necessary 
to  a  study  of  the  characteristics  of  aeroplane  flutter-. 
The  problem  treated  in  this  report  is  that  of  finding 
the  torsional  stiffness  of  an  aeroplane  wing  that  con- 
sists of  txvo  spars  connected  together  by  stiff  ribs  at 
frequent  intervals  along  the  span.  Method  used  is  one 
graphical  successive  approximations.   Example  worked 
^'^t  in  detail  to  illustrate  the  procedure  adopted. 
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The  Comper  "Mouse",.   Aeroplane,  v.  45, 


no.  13,  Sept.  27,  1933.   p.  569-573.   (figures) 
Also   N.A.C.A.,  Aircraft  Circular  No.  184,  Oct. 

1933.   5  p. 

Flight,  V.  25,  no.  39,  Sept.  28,  1933. 

p.  973-978. 

Description  of  the  Comper  "Mouse"  commercial  airplane, 
a  3-seat  cabin  low-wing  monoplane..  Innovation  in  the 
m.ethod  of  folding  the  wings.  By  this  ingenious  system, 
the  main  spar  fittings  are  protected  against  the  develop- 
ment of  shape  which  might  lead  to  wing  flutter. 


Damping  Elevator  .Vibration.  Aviation,  v. 


32,  no.  11,  Nov.  1933.   p.  348, 

High  speeds  introduce  many  problems,  one  .of  which  is 
t?ie  elimination  of  elevator  flutter,  which  is  apt  to 
occur  at  speeds  in  excess  of  200  ra.p.h.   The  heavier 
the  elevator,  the  more  tendency  to  flutter 5  thus  metal 
surfaces  should  be  used  sparingly..  An  effective  means 
of  dampenin_7  out  possible  vibrations  of  v/ood  elevators 
developed  by  Lockheed  Aircraft  Corp.  for  the  new 
Orion  low-v/ing  monoplane  (226  m.p.h;  topspee.d).   De- 
scription of  vibration  diimpener  or  counter-balance  . 
v;hich  gives  a  70%  static  balance  around  the  elevator 
hinge,  reducing  the  moment  of  the  elevator  to  3Ci%. 
No  attempt  to  achievti  dynamic  balance. 


Biecheteler,  C.   Tests  for,  the  Elimination  of  T&.il  Flutter. 
N.A.C.A.,  Tech.  Mem.  No.  710,  June  1933.   14  p. 
(figures,  references) 

Translated  from   Z.F.M. ,  v.  24,  no.  1,  Jan.  14,  1933. 
p.  15-21. 

Also   D.V.L.  Jahrbuch  1933,-  Rep.  No.  309,  part  IV, 
p.  11-17. 

Causes  of  tail  flutter  on  a  lov7-wing  monoplc-ne  and  the 
means  of  preventing  it.  A  BF,V-M23b  airplane  was  used 
for  the  investigation.   Possibilities  of  eliminating 
tail  buffeting.  .Various  mtthods  of  preventing  pre- 
mature separation  of  the  \M±ng   flow  are  cutline.d.  .Tests 
for  the  elimination  of  tail  flutter.   Compear  is  on  of 
the  perl ormance  of  the  experimental  airplane,  -vith 
and  without  fairing'. 


Blenk-,  H.   v :!;'or,,nsuere  Eiiglischu  ArberLen  ij-"  F2'--.,-?e  des 
Leit'.Terk.-'jhutLelns.   Z.FoM.  ,  v.  24,  nu.  .,  J.n.  14, 
1933.   p^  21-24.   (figures,  references) 
Also   D.V.L.  Jahrbuch  1933.   (appendix  to)  Rep.  No. 
267,  part  IV,  p«  7-10. 
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By  reason  of  the  almost  simultaneous  appearance  of  the 
English  and  German  reports  on  the  Meopham  accident  (D.V.L. 
Rep.  llo.  267  and  x\.  8r   M.  No.  1360),  no  coniparison  of  test 
results  ^/as  made  in  either  report.   This  summary  is  there'^ore 
given  for  the  information  of  German  readers  of  the  more 
recent  H.  &  M.  No.  1457. 


.,  n.   A  (Terman  View  of  Buffeting.  Aircraft  Engineering, 
V.  o,  no.  ol,  I'lay  1933.   p.  113-115.   (fig^ures,  references) 

A  comparison  betv/een  the  British  and  German  investigations 
into  the  Lieopham  accident.   Technical  opinion  in  Germany 
does  not  agree  '.vith  the  British  verdict  that  the  accident 
to  the  Junkers  was  due  to  tuf feting.   In  this  article  a 
memb^^r  of  the  D.V.L.  staff  examines  the  latest  National 
Physical  Laboratory  investigations  of  the  subject  and 
givGS  his  reason  for  casLin,r  doubt  on  the  British  viev/. 


Duncan,  '-J.    J.  and  Collar,  A.  It.   A  Theory  of  Binary  Servo- 
Rudder  Flutter,  with  Apx^lications  to  a  Particular  Air- 
craft.  British  A.H.C.,"R.  &  M.  No.  1527,  Feb.  13,  1933. 
23  p.   (figures,  tables,  reforonces) 

A  thcsory  of  s^r^?o-r•uddGr  flutter  with  a  detailed  applica- 
tion to  the  rudders  of  a  certain  aeroplane.  Rudder  flutter 
may  be  aA/oided  by  me  Lhods  quita  similar  to  those  already 
devised  for  th'^  pr._Arention  of  torsional-aileron  flutter. 
The  results  of  the  theoretical  enquiry  into  tne  flutter 
characteristics  of  the  rudder  of  a  particular  aircraft 
are  presented.   Data  for  che  calculation  of  critical  flutter 
Eoeeds. 


DuJican,  W".  J.,  Zllis,  D.  L.  and  Smyth,  E.    Second  Report  on 
the  General  Investigation  of  Tail  Buffeting.   British 
A.R.C.,  R.  ';^:  IvI.  ilo.  1541,  iviay  jO,  1933.   16  p.  (figures, 
references) 

The  investigation  covers  tests  of  two  aerofoils  of  infinite 
aspect  ratio,  an  aerofoil  of  finite  aspect  ratio,  and 
several  wing-body  combinations  with  and  withoui,  special 
devices  for  the  prevention  of  tail  bui feting.  Experiments 
v/sra  carried  out  to  find  out  -whether  a  sudden  increase  of 
wing  incidence  can  produc:'  buffeting  mora  sevBve   than 
corresponded  to  the  final  incidence  under  steady  conditions. 
Devices  and  design  recommendations  for  tne  prevention  of 
tail  buffo ting. 
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Ellis,  D.  L.   An  Irreversible  Control  Gear.  Aircraft  En- 
gineering, V.  5,  no.  55, Sept.  1933.   p.  207-208. 
(figures) 

A  recently  patented  hydraulic  motor  car  steering  damper 
appears  to  have  a  possible  application  as  an  irreversible 
control  for  the  prevention  of  aileron  flutter,  and  a 
suggested  method  of  applying  the  device  to  a  control  sys- 
tem'^is  described.   Diagrams  show  application  of  damper 
for  aeroplane  use. 


Gazley,  R.  C   How  Accidents  Affect  Design.   Part  II  -Wing 
and  Control.  Western  Flying,  v.  13,  no.  8,  Aug.  1933. 
p.  12-13.   (figures) 

■  Includes  discussion  of  deflection  and  flutter.   Tendency 
for  wing"  to  f lutter  i  s  always  present  in  a  dive  because 
the  wing  is  operating  at  an  angle  of  attack  such  that 
any  small  change  in  that  angle  will  cause  reversal  of 
load  on  the  forward  part  of  the  wing.   Investigation  of 
the  accidents  due  to  wing  structure  failures,  which  were 
caused  primarily  by  fitting  failures,  has  shown  that 
there  exist  a  few  fundamental  principles  which  need  to 
be  more  fully  recognized  and  taken  into  account* 


Guglielmetti,  A.   Qscillazioni  di  Torsione  delle  Ali  a 

Sbalzo.   Rivista  Aeronautica,  v.  9,  no.  3,  March  1933. 
p.  423-432.   (figures) 

A  critical  study  of  a  report  by  A.  Raab,  Z.F.M. ,  v.  17, 
no.  7,  April  14,  1926,  p.  146-147.   The  author  extends 
his  study  on  torsional  oscillation  of  cantilever  and 
semi-cantilever  wings,  alternating  stresses,  elastic 
torsion,  stiffness  of  the  wing,  position  of  the  elastic 
axis,  value  of  the  twisting  moment,  etc.,  and  gives  to 
aeronautical  engineers  some  suggestions  on  the  behavior 
of  the  curve  Cm- 


Hood,  M.  J.  and  White,  J.  A.   Full-Scale  Wind-Tunnel  Re- 
search on  Tail  BuffetiPig  and  Wing-Fuselage  Interference 
of  a  Low-Wing  Monoplane.   N.A.C.A. ,  Tech.  Note  No.  460, 
May  1933.   14  p.   (figures,  reference,  discussion) 
Also   American  Cure  for  Buffeting.  Aircraft  Engin- 
eering, V.  5,  no.  5§,  Sept.  1933.   p.  203-206. 

Preliminary  results  of  an  investigation  conducted  in 
the  N.A.C.A.  wind-tunnel  to  determ.ine  the  best  means  ■ 
of  reducing  the  tail  buffeting  and  wing-fuselage 
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interference  of  a  low-wing  monoplane.   Data  indicating 
the  effects  of  N.A.C.A.  engine  cowling,  fillets, 
auxiliary  airfoils  of  short  span,  reflexed  trailing 
edge,  propeller  slipstream,  and  various  combinations 
of  these  features  are  included.   The  best  all-round 
results  were  obtained  by  use  of  fillets  plus  N.A.C.A. 
cowling. 


Howard,  C  M.   .Materiel  Division  Aeronautical  Developments 
During  1932.  Air  Corps  News  Letter,  v.  17,  no.  2, 
Feb.  24,  1933.   p.  27-32. 

Brief  outline  of  the  major  experimental  projects  and  .. 
developments  of  the  engineering  section  of  the  Materiel 
Divisions  for  the  past  year.  Under  the  heading  of 
research  and  experimentation,  dev.elopments  in  metal 
structures  necessitate  certain  additional  specific 
rigidity-  requirements.   Included  ar-e  such  items  as  tail 
torsion  tests,  wing   vibration  and  torsion  tests,  tests 
for  vibration  frequency  of  any  part  of  an  airplane  sus- 
pected of  possible  flutter. .'in  flight. 


Lockspeiser,  B.   A  Simple.  Approach  to  the  Wing  Flutter  Pro- 
blem.  Roy.  Aero.  Soc.-Jl, ,  v.  37,  no.  273,  Sept.  1933. 
.:,  ^  p>  :  783-792.   (figures,  references)' 

■part  I.-  Flutter  of  a  Wing  .with  Locked  Aileron^   Theoret- 
ical discussion- of  the  problem.  -Theoretical 
and  practical  recommendations  for  the  elimina- 
tion^ of  flutter  given. 

Part  II-  Flutter  of  a  Wing  with  Unlocked  Aileron. 

Summary  of  conclusions  regarding  .ai.l«;ron  de- 

.  -   .■     sign  for  the  prevention  of- flutter,  failing  '- 
.  irreversible  ■  control.  .■  ■   .  .■ 


Minelli,  C.   Vibrazione  Libere  nei  Solidi  e  Indifferenza' 
dell'EQuilibrio  Elastico  Kegli  Alberi  e  nelle  A'li.  ■   . 
L'Aerotecnica,  v.  135' no..  S,  Aug..  1933.   p.  997-1011*  ■ 
(.figures,  equations,  references).    .•.•.■ 

problems,  of  the  stability  of  elastic  e.quilibrium.  are 
discussed  in  which  the  importance  of  external ^forces -as 
a  function,  of  the'  def  ormat-ionS  produced- b^,-  these  forces 
on. -the  whole.  In  taking  up  the  critical  cpeeds  of 
shafts  and  \Yings,  .the  author  recalls -and- extends' the  • 

well-knov/n  analogy  between  the  critical  speeds  of  a 
shaft  and  the  true  frequencies  of  flexional  vibrations 
of  a  beam,  setting  forth  a  new  analogy  between  the 
critical  speeds  of  a  single-spar  wing   and  the  true 
frequencies  of  torsional  vibrations  of  a  solid. 
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Panetti,  M.   Nuovi  Problemi  sullo  Studio  delle  Yibrazioni 
del  Mezzi  di  Trasporto.  Atti  della  Reale  Accademia 
delle  Scienze  di  .Torino,  No.  48,.  1933. 

As  a  contribution  to  the  studj'  of  "unexplained"  vibra- 
tions, the  vrt'iter  takes  up. the  concepts  of  "associated" 
vibrations  veil-known  in  physics,  but  hitherto  hardly- 
applied  to  problems  of  mechanics,  and,  by  help  of  the 
theory  of  the  double  oscillator,  endeavors  to -explain 
the  phenomenon  of  self-excitation.   The  theory  is  applied 
to  the  case  of  the  main  planes  and  tail  planes  of  aero- 
planes.  Research  was  conducted  in  conjunction  with  the 
Meopham  accident  particularly  mentioned.      -   - 


Roche,  J.  A.   Airplane  Vibrations  and  Flutter  Controllable 
■  by  Design.   S.A.E.-Jl.  (Trans.),  v.  33,  no.  3,  Sept. 
1933.   p.  305-312.   (figures,  tables,  equations). 
Also   Aviation,  v.  33,  no.  1,  Jan.  1934.   p..  21-22. 
A.C.I.C,  V.  7,  no.  6S7,  July  10,  1934-.   7  p. 
-  Air  Corps  Tech.  Rep.  No.  3861. 

Survey  of  the  subject  of  vibration  and  flutter  and 
suggestions  for  control  hy.   design.   Discussion  of  vi- 
bration as  a  factor  in  airplane  accidents.  Vibration 
as  affected  by  m.ounting,  airflow,  drag.   Causes  of 
buffeting  and  vibration  preventive  factors  given.   Dis- 
.  cussion  of  vibration  testing.   This  data. should  assist  . 
designers  in  acquiring  good  judgment  for  avoiding-  flutters, 
and  may  help  investigators  into  the  mathematical  theory 
of  flutters,  to  evaluate  some  coefficients  and  check 
their  formulae  for  critical  velocity. 


Serby,  J.  E.  and  Alston,  R.  p.   Full  Scale  Tests  on  the  . 

Longitudinal  Control  of  a  Low-Wing  Monoplane. with  Spec- 
ial Reference  to  Wing  Wake.  British  A.R.C.,  R.  &  M. 
No.  1666,  Nov.  9,  1933.  .  12  p.   (appendix,  figures, 
references) 

Presents  the  results  of  extensive  flight  tests  and 
wind  tunnel  experiments  made,  v/ith  the  intention  of  cur-., 
ing  air  interference  phenomena  encountered  in  a  certain 
low-wing  airplane.  Work  in  flight  was  mainly  confined 
to  measurement  and  visual  obsei'vation  of  these  phenom- 
ena.  The  development  of  turbulence  at  the  wing  root 
was  studied  by  cinema  records  of  v/ool  tufts,  and  was 
extended  to  include  the  spread  of  turbulence  over  the 
whole  wing'  culminating  in  the  stall.   The  presence  of 
tail  vibrations,  its  cause  and  remedies  discussed. 
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Vellay,  E.   Les  Vitesses  Dangereuses  pour  les  Ailes  Susten- 
tatrices.  Assoc.  Technique  Maritime  et  Aeronautique, 
Bui.  Wo.  37,  1933.   p.  579-595.   (discussion) 

Study  of  critical  speeds  for  supporting  v/ings  of  fast 
airplanes.   Critical  review  of  the  theories  of  Prandtl 
and  Lanchester.   Critical  speeds  of  torsion  and  vibra- 
tion.  Conclusions. 


Warner,  E.  P.   Technical  Excitement  at  Aircraft  Sessions 

Equals  that  of  Flyirig'  Field  Crowds.   S.A.E.-Jl.  (Trans.) 
V."  33,  no.  4,  Oct.  1933.   p.  30-35. 

General  reviev;  of  the  research  on  aircraft  problems 
including  airfoils  and  flutter. 


Williams,  D.   The  Flexural-Torsional  Flutter  Characteristics 
of  a  Simple  Cantilever  Wing  Representative  of  Current 
Practice.   British  A. R. C. ,  R.  &  M.  No.  1596,  Nov.  2, 
1933.   18  p.   (figures,  tables,  equations,  references) 

A  cantilever  wing  is  considered.   The  variation  of  its 
flutter  speed  consequent  on  the  variation  of  certain 
factors  between  limits  set  by  current  design  is  inves- 
tigated.  Shows  also  hov/  the  numerical  values  obtained 
durirjg  this  investigation  may  be  used  to  derive  a  quanti- 
tative estimate  of  the  flutter  chare- cteristics  of  any 
cantilever  wing. 


Wittman,  C   The  German  Research  Institute.   The  Development, 
Organization  and  V/ork  of  the  D.V.L.  ,  Described  and  Illus- 
trated. Aircraft  Engineering,  v.  5,  no.  52,  June  1933. 
p.  121-125,  137.   (figures,  references) 

The  statics  department  conducted  buffeting  tests  for  the 
determination  of  stiffness,  tail  buffetirig  beirg  part- 
icularly explored.   Description  of  vibration  device  for 
determining  the  fatigue  strength  of  components  given. 
Work  of  each  department  of  the  D.V.L.  described.   The 
engine  department  is  concerned  with  vibration  phenomena. 
The  flying  department  made  observations  of  tail  buffet- 
ing in'^  flight  at  large  angles  of  incidence  and  during 
turns  in  course  of  flights.   Recommendation  foi-  the 
elimination  of  buffeting  given.   The  work  of  other 
departments  described. 


Desim  Rules  for  Prevention  of  Flutter 


Air  'Conunerce  Bui.  , 
p.    202- £03. 


V, 


5,  no.  8,  Feb.  15,  1934. 


Draft  given  of  the  design  rules  wliich  &re  believed  to 
represent  '.-.'ise  and  necessai'y  precautionary  measures 
for  the  prevention  of  destructive  flutter.'  These  de- 
sign rules  are  nov;  in  effect  for  all  nev/  aircraft  hav- 
irjg  a  top  speed  in  excess  of  150  miles  per  liour-. 


The  Comper  "Streak".   Flight,  v. "26,  no. 

16,  April  19,-  1934.   p.  377-3S1.   (figures) 
Also   K.A.C.A. ,  Aircraft  Circular  No.  194,  July  1934. 
4  p. 


During  the  first  flight  of  "Streak",  a  lov-v.'ing  canti- 
lever monoplane,  the  ailerons  were  found  to  be  extremely 
sensitive,  so  much  so,  thdt  fluttei'  de^'eloped.   The 
flutter  occurred  at  high  speed  Oii]y ,  ana  modern  theory 
indicates  that 
fluttei'  can 

flutter  was  eliminated  by  the-  instc-.llation  of  mass 
balances  on  a  narrow  chord  aileron.   (See  I.Iay  3  issue 
of  Flight) 


,  in  nearly  all'  Ccises ,  a  tendency  to 
be  cured  bv  mass  balances.   This  case  of 


V .  c5c5 ,  no , 


Aviation  Research  on  Parade. 
7,  July  1934.   p.  201-2C4. 


Aviation, 


Ninth  Langley  Field  Conference  of  the  M.A.C.A.   Included 
is  a  brief  account  of  the  report  of  the  Physical  Research 
Division,  under  the  direction  of  Dr.  T.  Theodorsen, 
wnich  has  been  concernea  for  some  time  with  the  problem 
of  flutter.   Points  of  a  derailed  mathematical  analysis 
are  outlined  and  the  necessary  conditions  foi-  the 
occurrence  of  flutter  are  given. 


Ackeret,  J.  and  Studer,  K.  L. 


Bermerkungen  uber  Tragflugel- 


schwingungen.   Helvetica  Physica  Acta,  v.  7,  no.  5, 
1934.   p.  501-504.   (figures,  rei'erences) 

A  prelim.inai'y  series  of  experiments  on  a  small  scale 
for  the  investigation  of  wing  oscillations.   Observa- 
tions of  the  displacement  of  the  end  of  the  v/ing.  v/hen 
flutter  occurs.-  Relationship  bet"'een  flutter  and  the 
angle  of  incidence  immediately  before  oscillations 
commence  (initial  angle  of  inciderice) .   Conclusions  - 
the  lag'  in  the  separation  (boundai-y  layer  fi'om  upper 
or  lov>^er  surface)  with  rapidly  vai'ying  angle  of  in- 
cidence is  responsible  for  flutter. 
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Bellomq,  A.   Le.  Vibrazipni  Tdrsionali- de.li'Ala  Moiioplana  a 
tu'tto  Sbalzo.   L'Aerotecnica,  ,y.'  14,.  hp.-  1,  Jan.  1934..- 
p.  27-39',  no..  7,  July.  p.  854-cl69',  no..  8-9,  Aug.-Sept. 
p.  1C30-1C46;  no.  12,  Dec.   p.  1414-1438;  and  v\  15,  ,. 
no.  3,  March  1935.   p.  276-298.   (figures,  tables, 
equations) 

Jan.  -  Theoretical  mathematical  dirscu-ssion  of  torsional  . 
vibrations  of  monoplane  cantilever  wings  due  to  sudden 
variation  of  Aerodynamical  field  around  the  _\/ingr.   The 
hvDOthesis  is  that  violent  manoeuvre  or  squall  bear  the 
V'ling   from  incidence  of  zero  aerodynamical  twisting  mo- 
ment, in  all  sections  around  the  elastic  axis,  to  inci- 
dence for  which  such  a  moment  is  no  longer  equal  to  zero. 
Julv  -  Mathematical  generalization  of  pure  .torsional  vi- 
brations of  monoplane  cantilever  wing.-  Pib.ctical  for- 
mulae for 'the  calculation -of  maximum -twistiAg.  deformation 
and  of  mc^ximum  dynamical  torsional  stress.   (English  .- 
abstract,  p.  944)  '  Aug. .-Sept.  -  The  problem  is  amplified 
b;-  introQucing  the  influence  of  internal  damping.  '(.Eng- 
lish abstract",  p.  1107)   Dee.  -  Original  _theoretical-.- . 
study  of  torsional  vibrations  of  monoplane  cantilever 
Vising  caused  by  <-    gust  .of  given  intensity  i-.nd  direction. 
The  value  is  given  of  the' load  factor  for  the  torsion  .' 
test  of  a  wing  structure.   (English  abstract,  p.  1501) 
Liarch  1935  -  Numerical 'examples'  illustrating  the  use  of 
the  theories  developed  in  preceding  .parts  of  this  paper. 


Cox,  H.  R.    Problems  Involving  the  Stiffness  of  Aeroplane 

Wing's.   Rcy<  Aero.  Soc.-Jl.  ,  v.  38,  no.  278,  Feb.  1934. 
p.  73-107.'  (appendices-,  figures'^  tables,  refe-renees,.  ' 
discussion) 


Report  attempts  to  aetermine  what  stiffness  characteris- 
tics awing  structure  should,  have  if  ..fluvter 'is  "to  be 
avoided,  and  if  the  assumption  of  a  rigia  ;V."iaj:  for  deter- 
ffiinirig  aerodynamic  load  systems  is  sufficiently  appi^oxi- 
mate.   The  investigations  .aescr ibid. indicate  the"  Imp or- 
ance  of  providir^g' high  torsional  stiffness  in 'wir^s,.  ■ 
Deals  with  t  or-sional  stiffness  properties  ..of  conventional 
wings  and -.'the  effect  of  oi'oviding  high  torsional  sciffness 
on  methods  of  strength  calculation. 


.,  -J.   J.    Tail  Buffeting.   Roy.  Aero.  Soc.-Jl.,  v.  38, 
no.    278,.  Feb.  1934.   p.  108-137.   ( figures  ,.-ta.ble3, 
references,  discussion) 

General  account  of  investigations  on  buffet ii\j- conducted 
at  the  National  Physical  Laboratory.'  References  to 
foreign  v.'prk  on  the  subject  are  also  giv^n.   Description 
of  apparatus' used  in  expc-riments.  Results  of  buffeting 


34 


tests  made  v/itli  aerofoils  of  infinite  aspect  ratio, 
and  buffeting  in  the  v/ake  of  a  wing-body  corabination. 
Influence  of  wind  speed  and  of  stiffness  at  'constant 
incidence.   Discusses  devices  for  the  prevention  of 
buffeting.. 


Duncan,  '."/.  J.,  Ellis,  D.  L.  and  Gadd,  A.  G.   ExperimeLnts 
on  Servo-Rudder  Flutter.  British  A.R.C.,  R.  &  M.  No. 
1662,  Sept.  11,  1934.   30  p.   (figures,  tables,  refer- 
ences) 

Due  to  occurrences  of  flutter  of  servo-controlled 
rudders  on  full  scale,  it  was  decided  to  inves.tigate 
this  type  of  flutter  on  a  model  provided  with  a  flex- 
ible fuselage.   The  investigation  aimed  at  finding 
methods  for  preventing  the  flutter.  Experiments  car- 
ried out  on  one  model,  but- a  large  number  of  factors 
affecting- the  flutter  were  varied.   The  principle  ones 
v/ere  the  elastic  stiffnesses  and  inertial  coefficients 
of  the  system.   In  a  majority  of  cases  flutter  can  be 
prevented  by  suitable  mass  loading  of  the  main  rudder 
and  servo-flap.   There  are,  however,  certain  unfavor- 
able combinations  of  the  elastic  stiffnesses  for  which 
flutter  prevention  is  difficult.   Further  developments 
are  to  investigate  the  case  where  the  flap  is  geared  so 
as  to  act  as  an  aerodynamical  balance  for  the  main  rufl- 
der  v/hich  is  directly  operated. 


Frazer,  R.  A.   The  Influence  of  Differential  Aileron  Control 
on  Wing  Flutter.  British  A.R.C.,  R.  &  M.  No.  1723, 
Sept.  10,  1934.  .20  p.   (figures,  equations,  references) 

The  influence  of  differential  aileron  control  on  wing 
flutter  recently  came  under  consideration  in  connection 
with  an  investigation  of  the  flutter  characteristics  of 
a  model  Puss  Moth  wing.   The  present  report  gives  an 
account  of  the  underlying  theory.   The  dynamical  equa- 
tions obtciined  are  appropriate  to  the  standard  case 
where  the  v;ing  motions  comprise  normal  flexure  and 
tv/ist.  A  few  illustrative  num.erical  applications  are 
made  based  on  data  relevant  to  the  Puss  Koth  wings. 
General  conclusions. 


Grossman,  S.   Tail  Flutter.   Central  Aero-Hydrodynamical 
Inst.,  Moscow,  Rep.  Wo.  186,  1934.   98  p,   (appendix, 
figures,  tables,  equations,  references)   ( In  Russian 
with  brief  English  abstract) 

Development  of  a  method  of  determining  critical  flutter 
speed  of  an  aeroplane  tail  unit.   Problem  treated 
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theoretically,  confined  to  two  cases  -.  four  degrees  of 
freedom  and  seven  degrees  of  freedom.  -For  the  case  'of 
four  degrees  of  freedom,  the  analysis  is  extended  to;  ■ 
design  formulae  and  a pplication.   The  first  part  of 
the  worl:  is  confined  to  a  study  of  inertial  and  aero-  . 
d2/namic  forces  and  moments  acting-  on-  the  tail  unit,_ 
and  tn-5ir  variations  due  to  flutoei'.   Ci-itical  speed 
is  determined  from  the  equations  of  combined  cscilla- 
ticns  by  the  approximate  method  of  Gal^rkin  and  from 
the  condition  of  stability  of  motion.   Illustrated 
bv  two  numerical  exainoles. 


Klein,  A.  L.  -  Effects  of  Fillets  on  Wing-Fuselage  Interfer- 
ence.  A.S.M.E.-Trans.  ,  v.  56^  ASR  56-1,  1934..   p.  .1-10. 
(figures,  references,  discussion)  ..   ;..  ^.   .';., 

Also   Guggeiiheim-Aeron... Laboratory  (Pasadena)  Tech.;  . 
Hep.  No.  -18.  .■  •  .  ■  ," 

Discussion  of  the  mutual  interference  of  Ving  and 
fuselage,.   Preceding  investigations  havu  covered  the 
case  of  a  lov/-wing  monoplane  in  which  it  v.'as  found  that 
the  additi-cn- of-  lai'ige.  fi-lle.QS.  to- the  intersection  of. 
wing  and  fuselage  v/ould  cause,  iraproyema.nt.; .  This  in-- 
vestigation  is  extt;rded  to  the  case  of  a  high-vdiig 
monoplane  for  comparison.  -..W.ipci  tunnel -testing,  methods 
and  results  for  both  cases  are  given.  '  'k   1/6  '  scale 
moael  used.   Rules  for  optiiT.uin  fillet  design.   In  the 
general  discussioUj  buffeting  is  defined^  its  cause 
and -effects- on' -airplanes-,  as"  well  as  .jremedies,  are 
described.  --,...      . 


Lesh,  L.   Buffeting  and  Its  Effects.   Popular  Aviation,^' 
V.  14,  no.  5,  June.1934-. .  .  p.  ;367-368.   (figure)  . 

As  a  result  of  the  accident  in  wnich  Rockne  was 
killed,  tests  for  v/ing  flutter  and  tail  flutter  with 
moaels,  then  v^ith  full  size  machines,  were  conducted. 
Effects  of -buffeting  on  a  pl&ne  discussed. 


[inelli,  C.   Velocita  Critiche  di  Ala  a  Sbalzo  a  Lcngarone 
Unico.   L'Aerotecnica,  v.  14,  no.  2,  Feb.  1934.   p.  123- 
14b.   (appendix-,  fig.ures,  equations;,  referenc.es) 

Theoretical  nia.the.matical  s.tudy  of  stability  of  variable 
chord  wing: s  of -cantilever  construction  with  single  spar 
■■■  of  variable  torsional  stiffness.   Calculation  of  critical 
"speeds.   System  of ,  equations  .of  three  t^/isting  moments. 
■  "  numerical  examples.  ,  ; .  ,..       '.''"' 
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linelli,  C.    Strutture  Alari  a  due  Longaroni  con  Centine. 
L'Aerotecnica,  v.  14,  no.  5,  Mav  1934.   p.  493-531. 
(figures,  equations,  references^ 

Investigation  of  the  stiffness  of  2-spar  v/ings,  both 
when  unsupported  and  when  fitted  with  external  sup- 
ports.  Critical  speed  is  calculated. 


linelli,  C.   Vibrazioni  Flessionali  Libere  di  Ali  Sbalzo. 
L'Aerotecnica,  v.  14,  no.  12,  Dec.  1934.   p.  1371-1387. 
(appendix,  figure,  table,  equations,  references) 

The  problem  is  taken  up  of  determining  the  frequencies 
in  the  free  bending  vibration  of  a  cantilever  v/ing  . 
possessing  chord,  mass.,  rigidity  to  bending,  and  elas- 
tic and  aerodynamic  dam.ping  distributed  according  to 
the  parabolic  law  along  the  wing.  The  author  calculates 
the  frequencies  by  means  of  various  combinations  of 
values  for  the  exponents  of  the  parabola. 


Ower,  E.   Note  on  Interference.  Aircraft  Engineering,  v.  6, 
no.  62,  April  1934.   p.  93-96.   (references) 

Buffeting  is  briefly  considered. 


Pack,  M.  N.   Flutter-Control  Devices.  A.C.I.C. ,  v.  7,  no. 
689,  July  10,  1934.   2  p.  Air  Corps  Tech.  Rep.  No. 
3875.   (figures) 

Purpose  is  to  present  suggestions  for  safety  measures 
(damping  devices) ,  which  can  be  installed  on  a  new  type 
airplane  undergoing  preliminary  flight  tests,  in  order 
to  reniove  the  possibility  of  destructive  flutter. 


Pugsley,  A.  G.   Aileron  Stability,  with  Special  Reference  to 
Rolling-Aileron  Motion  and  the  Influence  of  Frise  Type 
Hinge  Moment  Curves.   British  A»R.C. ,  R.  &   M.  No.  1595, 
Feb.  3,  1934.   29  p.   (appendices,  figures,  tables, 
equations,  references) 

Describes  theoretical  investigations  into  the  problem  of 
aileron  stability,  with  special  reference  to  ailerons 
v/ith  Frise  characteristics.  The  problem  is  considered 
first  by  extending  the  conventional  lateral  stability 
theory  to  allow  for  an  extra  degree  of  freedomi  to  repre- 
sent aileron  motion,  and  certain  numerical  results  ob- 
tained on  this  basis  are  discussed.   The  theory  of  roll- 
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Ing   aileron  motion  is  given  and  is  developed  to  derive 
conditions  for  aileron  stability,  critical  speeds, 
and  preventive  measures.   Incidental  problems  are  noted 
in  the  appendices.   Contains  useful  suggestions  for 
the  study  of  vibration  problems  in  general.  . 


Schmeidler,  W.   Mathematische  Theorie  des  Schwingenf luges. 
Z.A.M.M. ,  V.  14,  noy-3^,- June  1934-.\  '  p.  leS-lVS.- 
Cequations,  references) 

Mathematical,  method  for  calculating' the  forces  acting 
on  an  oscillating  v/ing  based'-on  potential  theory. 
Values  obtained  for  lift',  propulsion  and  po'-^er.   The 
theory  of  an  oscillating  wing  is  developed  in  which 
the  wing  chord  is  at  the  same  time  assumed  to  be 
variable.  .  , 


Schrenk,  M.   High-Speed  Aircraft.   N.A.C.A. ,  Tech.  Mem.  No. 
745,  May  1934.   10  p.   (figures,  tables.,  references) 
Translated " from   Z.VoD.I.,'v.  78,  no.'  2,  Jan.  13,  1934. 
p.  39-47.   ■ 

Paragraph  discussing  "buffeting"  at  the  tail  surfaces. 
Americans  did  elaborate  v.rind  tunnel  research  on  the  use 
of  an  ingenious  wing  fillet.   Such  fillets  prevent  pre- 
mp^ture  breakdovm  of  flow  at  the  wing  contiguous  to  the 
fuselage  at  high  angle  of  attack  and  thus  avoid  "buffet- 
ing".  In  the  Heinkel  HE  70,  the  v/ing  roots  are  swept 
up  s.iightly ,  and  have  a  negative  angle  of  incidence 
to  remove  the  air-flow  over  the  tail  plane;  it  resulted 
in  a  15  km/h  higher  speed. 


Taylor,  W.  H.    Some  Studies  on  the  Flutter  of  Airfoils  and. 
propellers.  ■  A.  S.MvE.-Trans.  ,  v.  56,  AER  55-3,  1934.   ■- 
p.  57-64.   (appendix,  figures,  equations,  references,; 
bibliography) 

This  paper  is  divided  into  three  main-  parts:  (1)   a  ■ 
fheoretical  development  of  the  deflection  curve  of  a 
cantilever  flat  bar  of  uniform  cross-section,  by  air 
forces  distributed  according-  to  an  elliptic-load  grad- 
ing curve,  to  show  the  effect  of  the  warping  produced 
by  such  loading  in  the  strain  energy  of  the  bar  so 
loaded^   (2)  an  approximate  solution  of  the  free  tor- 
■  slonal  vibrations  of  a'  cantilever  bar  of  thin  rectangu- 
lar cross-section^   (3)  an-  analysis  of  the  problem  of 
self- induced  torsional  vibrations  which  will'  apply  for 
any  airfoil.  .     . 
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Theodorsen,  T.   General  Theory  of  Aerodynamic  Instability 
and  the  Mechanism,  of  flutter.  II.A.C.A.  ,  Tech.  Rep. 
No.  496,  1934.   p.  413-433.   (appendices,  figures, 
.tables)  ■  . 

Aerodynamic -forces  on  an  oscillating -airfoil  of  three 
different  degrees  of  freedom  are  determined.   The 
theory  is  equivalent  to  the  conventional  wir^g  section 
theory  relating  to  the  steady  case.  Analysis  of  the 
mechanism  of ■ aerodynamic  instability.   Flutter' velocity 
is  determined  as  a  function  of  a  certain  rattio-of  the 
frequencies  in  the  separate  degrees  of  freedom  for  any 
miagnitudes  and  combinations  of  the  airfoil-ailaron 
parameters.   Kuraerical  examples  in  appendice-s.  Experi- 
mental results  in  appendix  II. 


Theodorsen,  T.  and  Gelalles,  A.  G.   Vibration  Response  of 
Airplane  Structures.   N.A.C.A. ,  Tech.  Rep.  No.  491, 
1934.   p.  319-338.   (figures,  tables,  i^eferences) 

Test  results  of  -expei iments  on  vibration-response  charac- 
teristics of  airplane  structures  on  the  ground  and  in 
flight.  Also  gives  details  of  -construction  and  .operation 
of  vibration  insxruments  developed  by  the  N.A.C.A.   In 
ground  tests,  a  study  was  made  of  the  vibration  response 
of  fuselage,  wings,  and  tail,  by  "applying  sinusoidal 
forces  and  couples  at  different  parts  of  the  fuselages 
of  two  planes.   The  measured  and  plotted  amplitudes  of 
vibration  along  the  fuselage  and  v.,^ings  at  various  fre- 
quencies and  important  natural  modes  of  vibration  were 
determined.   In  flight  tests,  vibration  records  were 
taken  in  the  cockpits-  and  "tails  of  two  planes.  Vibro- 
grams  vrere.  analyzed  and  the  amplitude  of  fundamental 
frequencies  and  miost  important  harmonics  plotted. 


Tinsley,  L.   The  Story  of '  the  Douglas  D,  C. 's.  -Popular'  ■' 
Avi-ation,  v.  15,  no.  5,-  Nov.  igs^i.'p.  236-286,  326- 
327.  .:"'      '  .    ■ 

One  paragraph  (p.  327)  deals  with  tests  of  control 
flutter,  control,  surfaces,  and  their  supporting  struc- 
tures at  high  speeds  vibrated  by  means  of  electrically 
driven  oscillation-  machine.  ■  '     ■ 


Van  Vliet,  J,  D.   What  About  V/ing  Flutter?  Popular  Aviation, 
V.  15,  no.  6,  Dec.  1934.   p.  37-1-373,  397.   (figure, 
reference) 

A  graphical  analysis  of  torsional  vibration  tests.   In 
this  article  a  prominent  engineer  carefully  takes  up 
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the  many  causes  that  enter  into  v/ing  flutter.   This 
condition  can  be  avoided  by  taking  proper  precautions 
in  the  design  and  construction  of  a  wing. 


Vellay,  E.   Les  Vitesses  Dangereuses  pour  lee  Ailes 

Sustentatrices.  Assoc.  Technique  Maritime  et  Aeronau- 
tique,  Bui.  No.  38,-1934..  p.  241-260^.   (discussion) 

Th-e  critical  speeds  of  vibration  for.  airplane  wings 
are  determined. 


ViHiite,  J.  A.  and  Hood,  M.  J.   Wing-Fuselage  Interference, 
Tail  Buffeting,  ajid  Air  Flow  About  the  Tail  of  a  Low- 
Wing  Monoplane.   N.A.C.A. ,  Tech.  Rep.  No.  4S2,  1934. 
p.  143-161.   (figures,' references)' 

Experiments  in  the  N.A.C.A.  full  scale  channel.   Tail 
buffeting  due  to  the  eddying  wake  of  the  wing  roots. 
Trials  made  with  different  types  of  wing  fuselage  fillets, 
an  N.A.C.A.  cowling,  a  reflexed  trailing  edge  next  the 
fuselage,  and  ancillary  aerofoils  in  various  comibinations. 
The  best  results  are  obtained  by  a  com.bination  of  cowl- 
ing and  fillet.  Even  without  modifications,  buffeting 
occurred  only  when,  the  airscrev:;  was  not  working. 


Investigation  of  Accident  to  Flying'  Boat, 


•J-BCDO,  "Sirohato".  Aero.  Res.  Inst.,. Imp.  Univ.., 
Tokyo,  Rep.  No.  116,  v.  9,  no.  8,  Jan.  1935.  p.  195- 
437.  (figures,  reference)  (In  Japanese  with  English 
summary) 

Accident  -attributed  to  the  disconnecting  of  a  turnbuckle 
on  an  aileron  cable.   It  is'  supposed  that  the  turnbuckle 
became  unscrewed  in  bumpy  v:eather,  leaving  .the  aileron 
free  to  oscillate,  and  that  the  subsequent  fluttering 
of  the  wings  produced  rupture.   Conditions  of  the 
accident  were  reconstructed  in. the  laboratory  and  wind 
channel. 


Report  on  Puss  Moth  Accidents.   British 


A.R.C,  R.  &   M.  No.  1645,  March  6,  1935.   32  p. 
(appendices,  figures,,  tables) 

Inquiry  into  9  accidents  to  the  Puss  Moth,  a  high-wing 
cabin  monoplane;,  in  which,  structural  failure  in  the  air 
has  occurred.   A  Puss  Moth  aeroplane  was  used  for 
special  tests- carried  out  at  the  Royal  Aircraft  Establish- 
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ment.   After  discarding'  other  possible  causes,  a  final 
investigation  v/as  given  to  the  study  of  conditions 
which  might  give  rise  to. flutter.   Hudder  flutter  was 
studied  on  a  scale  model  of  the  tail  organs  and  fuselage 
aft  of  wings.  V/ing  flutter  studied;  a  flexible,  scale 
model  of  wings  was  tested  for  vring   flutter  at  the 
National  Physical  Laboratory.  V/ing  flutter,  possibly 
rudder  flutter  in  some  cases,  gives  satisfactory  explana- 
tion of  the  accidents.   Detailed  technical  investigations 
are  described  in  separate  memoranda,  which  will  later  be 
appended  to  this  report.   Each  accident  is  briefly  de- 
scribed. Examinations  of  available  v/reckage. 


II 

Blenk)  H. ,  Fuchs,  D.  and  Liebers,  F.   Uber  Messungen  von 
V/irbelfrequenzen.   L.F.F.  ,  v.  '  12,  no.  1,  March  28, 
1935.   p.  38-41.   (D.7.L.  Report  No.  35/01)   (figures, 
refertnces)  ,  '   '  ' 

Investigation  of  the  possibility  of  parts  of  an  aero- 
plane being  set  up  in  vibration  by  the  action  of  the 
vortices  springi:ig  from  the  parts,  or  owing  to  their 
position  in  the  vortux  sheet  of  another  part.   Simple 
measurements  at  the  D.V.L..  by  v/ind  and  v\rater  tunnel 
tests  to  ascertain  the  frequency  of  the  vortices  in  the 
wake  of  bodies  of  different  cross-section  in  dependence 
on  the  velocity  and  ^.ngle  of  incidence.-  Results.  A 
sammary  compc.rison  v;ith  English  m.easurements  (E.  Tyler, 
Vortex  Fornic.tion  Behind  Obstacles  of  Verious  Sections, 
Fhil.  Kag.,  April  1931). 


Carey,  R.   Wing-Root  Fillets.   Flight,  V.  27,  no.  1370, 
"March  28,  1935.   p.  332d-332e.   (figures)  .    ' 

Interference  set  up  at  the  junction  of  wing  and  fuselage 
causes  violent  buffeting  of  the  tail  due  to  the  eddying 
from  the  wing  root.   This  effect  is  due  to  premature 
breakdovm  of  the  flow  of  air  at  the  wing  and  fuselage 
surfaces.   The  use  of  v;ing  fillets  in  solving  this 
problem,  is  discussed.   Obtaining  the  Venturi-tube  effect 
v/ith  v/ing  fillets. 


Falkner,  V.  M.   The  Effect  of  Variation  of  Aileron  Inertia 

and  Dan-iping  on  the  Flexural-Aileron  Flutter  of  a  .Typical 
Cantilever  V/ir^:?-.  ■  British  A. R.C  ,  R.  &M:No.  1685,  Oct. 
17,  1955.   12  p.   (figures,  tables,  references) 

The  present  v/ork  forms  part  of  Lai   investigo.tion  on  methods 
of  flutter  prevention,  dealing  v/ith  a  de^d-c enter  aileron 


41 

contro.1  on  a  flexible  model  Puss  Moth' vifing.  .  It  treats  . 
also  the  u.se  of . mechanical  devices  for  artificially 
increasiiig  aileron  damping-  and  moment  of  inertia.  '  Cal- 
culations have  been  made  of  the  critical  fle-xural-aileron 
flutter  speeds  of  a  cantilever  wing,  with  a  reversible 
aileron  conti'ol  of  the  usual  type,  of  which  the  charac- 
teristics have  been  chosen  to  represent  current  practice, 
as  applied  to  high  speed  aircraft. 


Falkner,  V.  M. ,  Jones,  W.  P.  and  Scruton,  C.   Flutter  Ex- 
periments on  a  Model  Wing  Fitted  v/ith  a  Dead-Center 
Aileron  Control.   British  A.R.C.  ,  R.  >^<:  M.-No.  16S6, 
Oct.  17,  1935.      10  p-.   (figures,  table,  references)  ■ 

Tests  to  find  the  effect,  as  a  preventative  of  wii^g 
flutter,  of  an  aileron  control  having  a  dead-center  at 
the  neutral  position.   Critical  wind  speeds  for  flutter 
Vi^ere  observed  over  a  range  of  aileron  angles  for  conditions: 
(1)  with  a  dead-center  aileron  control;  (2)  using  three 
different  "pilot  control"  springs;  (3)  v;ith  a.  reversible 
control  of  the  noi-mal  type,  mainly  with  one  "pilot  control" 
spring.   Supplemented  by  calculations  of  the  critical 
flutter  speeds,  •.;ith  control  column  locked,  of  a  typical 
cantilever  v/ing,  fitted  with  a  range  of  dead-center  aileron 
controls,  defined  by  a  simple  lav/. 


Falkner,  V.  M. ,  Jones,  W.  P.  and  Scruton,  C.   The  Effect  of  c 
Reduction  of  Aileron  Torsional  Stiffness  on  the  Flutter 
of  a  Model  V/irjg-.   British  A.R.C,  R.  &   M.  No.  1722, 
Oct.  17,  1935.   a  p.   (figures) 

The  purpose  of  the  tests  v/as  to  f  ind  the  quantitative 
influence  of  a  reduction  of  aileron  torsional  stiffness 
on  wing  flutter.   The  wing  used  was  the  flexible  model 
Puss  Moth  wing  described  in  R.  &  M.  No.  1639,  but  with 
certain  m.odifications  to  the  aileron  and  control  system. 
Critical  flutter  speeds  v/ere  measured  firstly  with  the 
aileron- torsional  stiffness  roughly  twice  that  corres- 
■  ponding  to  the  full-scale  Puss  Moth  aileron  (as  for 
structural  condition  no.  -5  of  R.  &   M.  No.  1699).   The 
tests  were  repeated  with  th^  torsional  stiffness  re- 
duced to  about  4C^o.   For  each  value  of  the  torsional 
stiffness  the  flutter  speeds  were  obtained  for  a  variety 
of  mass  loading-  conditions  of  the  aileron  and  with 
several  diffeient  mass  balance  systems  fitted.   Con- 
clusions. 
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Grzedielski,  A.  and  Seredynski,  R.   L'Application  des 

Equations,  Integrales  a  la  Statique  d'Avion.   Instytut 
Badan  Technicznich  Lotnictwa,  No.  1  (16),  Rep.  No.  64, 
1935.   p.  5-43.   (figures,  tables) 

Calculation  of  the  curvature  undergone  by  a  spar  sub- 
jected to  bending  and  in  compression,  of  the  torsion 
angles  of  the  wing  and  of  the  period  of  the  natural 
oscillation.   Difficulties  of  the  problem,  as  far  as 
the  theory  is  concerned,  have  already  been  overcome, 
but  the  methods  are  too  complicated  for  pracLical  use. 
With  a  vievj   to  evolving  a  method  useful  to  designers, 
research  was  undertaken  at  the  Instytut  Badan  Tech- 
nicznich  Lotnictwa.   Results  of  this  research  given 
embodying  the  method,  a  method  of  integral  equations. 


Jarry,  M.    Sur  les  Interactions  Aerodynamiques.   Journees 
Scientifiques  et  Techniques  de  F/lecanique  des  Fluides, 
V.  1,  1935.   p.  139-221.   (figures,  bibliography,  dis- 
cussion) ■  .   ..  ...  .   . 

The  interactions  of  various  elements  in  an  airplane  may 
.considerably  influence  the  performance  and  in  certain 
cases  produce  dangerous  vibrations  or  flutter.   Various 
phases  of  the  phenomena  are  discussed,  and  the  influence 
on  different  parts' of  an  airplane- considered.   The 
author  considers  experiments  in  a  tunnel  as  giving  more 
complete  and  systematic  data  than  the  existing;  theories. 


Levy,  M.   Etude  des  Vibrations  des  Ailespar- les  Equations 
de  Lagrange.   Science  Aerienne ,  v.  4,  no.  5,  Sept. -Oct. 
1935. .  p.  316-346.   (figures,  bibliography) 

Consideration  of  many  types  of  wing  vibrations,  the  most 
important  among  them,  being  the  deflejtion-torsional  type 
because  of  the  difficulty  of  eliminating  it.   This  is 
a  qualitative  study  of  deflexion-torsional.  vibration 
resulting  in  new  contributions  to  the  classical  theory 
of  vibrations  such  as  the  fact  that  this  kind  of  vibra- 
tion may  appear  at  very  great  speeds  even  if  the  center 
of  gravity  is  on  an  elastic  axis.   The  equations  of 
motion  are  found.   In  developii:ig  these  equations  it  is 
.shown  that  there  exists  a  critical  speed  above  which 
vibrations  increase  progressively  and  produce  rupture  of 
the  parts.   A  study  of  the  influence  of  high  speeds  on 
danererous  vibration  follows. 


Risack,  M.   Vibrations  Couplees  des  Ailes  d'Avion.   Service 
Technique  de  I'Aeronautique ,  Bui.  No.  16,  April  1935. 
p.  1-56.   (figures) 
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Investigation  of. the  motion  resulting  from  a  disturbance 
causing,,  by  bending  and  torsion,  displacement  of  the 
wing  out  of  its  original  position  equilibrium,  which 
ceases  to  act,  the  forces  set, in  action  being  then  no 
longer  statically  balanced.  Equations  of  motion  during 
the  disturbance  derived  and  the  theory  developed  for  the 
general  case  of  a  damped  disturbance  for  any  velocity. 
A  more  complete  study  determining  the  lim.it  velocity 
below  v/hic'h  damping  of  the  disturbance  is  ensured.   An 
experimental  method  for  determining  the  coefficients  is 
given  and  their  influence  discussed.-  An  example  of 
application  to  a  wing.   Theory  extended  to  the  case  of 
aileron  oscillations  superposed  on  bending  and  torsion 
of  the  wing. 


Riz,  P.    The  Resonance  Method  of  Determination  of  the 

Natural  Frequency'  of  Airscrew  Blades.   Central  Aero- 
HydrodynaiTiice.l  Inst.,  Moscow,  Rep.  No.  242,  1935.   28  p. 
(figures,  tables,  references)   ( In  Russian  with  a  brief 
English  abstract) 

A  brief  desci'iption  of  the  resonance  method  of  deter- 
mining the  natural  frequency  of  airscrev/  blades  g'iven. 
Correction  foi-m.ulae  are  cfeveloped  for  the  conversion  of 
the  natural  frequency  of  a  freely  rotating  airscrew  to 
that,  of  a  fixed  airscrew.   A  comparison  of  the  theoreti- 
cal v/ith  the  experimental  data  is  made.   In  an  appendix 
the  effect  of  aerodynamical  forces  on  the  frequency  of 
flexural  oscillations  of  rotating  airscrew  blades  is 
determined  and  is  found  to  be  practically  negligible 
as  compared  with  centrifugal  force. 


Schmeidler,  V/.   Dynamik  des  Schv/ingenf luges.   L.F.F.,  v.  12, 
no.  4,  July  30,  1935.   p.  128-133.   (figures,  references) 

Approximation  formulae  for  f orv/ard  propulsion'  and  lift 
in  case  of  ornithopter,  enabling  any  conditions  of  flapp- 
ing motion  to  be  postulated,  use  being  m.ade  of  the  concept 
of  periodically  variable  wing  chord,  as  vrell   as  the 
aiigle  of  incidence.  V/ind  tunnel  tests  on  models.   Simple 
formula  for  efficiency  of  the  ornithopter.  Method  for 
desio-n. 


Stitz,  V/.  E.   Vibration  Characteristics  of  Tv;enty  Air  Corps 
Airplanes.   A.C.IcC  ,  v.  8,  no..  702,  Sept.  1,  1935. 
4  p.   Air  Corps  Tech.  Rep.  No.  3975.   (table,  references) 

Airplane  structures  are  subject  to  resonant  vibrations 
from  forces  generated  by  rotating  engine  parts  and 
from  cylinder  explosion  impulses.   Means  given  for  the 
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prevention  or  elimination  of  the  buffeting  type  of 
surface  vibration,  prevention  of  flutter  and  its 
relation  to  dynamically  balanced  surfaces,  and  pre- 
vention of  resonant  structural  vibration  due  to  engine 
forces. 


Vairano,  C.    Sopra  un  Caso  di  Integrabilita  delle  Squazioni 
delle  Vibrazioni  Flessionali  delle  Ali  a  Sbalzo.   L'Aero- 
tecnica,  v.  15,  no.  9-10,  Sept. -Oct.  1935.   p.  938-943. 
(equations) 

Equation  of  transverse  vibrations  of  a  win^'  (considered 
as  a  clair.ped  beam)  developed,  taking  into  account  in- 
ternal damping  and  air  resistance.   Separation  o^ 
variables  possible  on  supposition  that  the  ratio  of 
mass  loading  to  resistance  coefficient-constant  along 
the  wing.   If  the  mass  and  moment  of  inertia  vary  along  • 
the  wing  exponentially,  an  elementary  solution  is 
possible. 


Perforated  Flaps.   Aviation,  v.  35,  no;-  5, 

Iviay  ltJ36.   p.  37.  ,_ 

Also   Aeroplane,  v.  50,  no.  1308,  June  17,  ly36.   p'.  767. 


First  full-scale  application  of  perfort^ted  flaps  designed 
to  prevent  tail  buffeting  by  diffusing  or  breaking  up 
■irregularities  of  the  v;ake  of  a  wing.-  The  Forthrop 
attack  plane  is  equipped  with  these  flaps.   No  test  data 
is  available,  but  preliminary  report  indiccites  that  the 
cutaway  areas  are  'about  as  effective  as  flaps  as  the 
solid  type. 


v.-  Borbely,  -  Mathematischer  Beitrag -zur  Theorie  der  Flugel- 
schwingungen.   Z.A.M.IvI.  ,  v.  16,  no.    1,  Feb.  1936, 
p.  1-4.   (figures,  equations,  references) 

Mathematical  discussion  of  the  theory  of  vibrating  air- 
plane wings,  by  the  method  of  Bessel  functions. 


Cicala,  P»    Ricerche  Sperimentali  sulle  Vibrazioni  Flesso- 
Torsionali  ci  un  Modello  di  Ala  con  Rigidezze  Variabili. 
Atti  della  Reale  Accademia^aelle  Scienze  di  Torino, 
No.  84,  V.  71,  1936.   p.'  554-579. 

This  report  gives  the  result  of  a  series  of  model  wing 
tests  which  included  determination  of  the  critical 
velocity,  frequency  aiad  form  of  the  oscillation  for.. 
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various  values  of  flexural  and  torsional  rigiditiesr 
The  tests  showed  the  v/ell-raarked  influence  of  the  angle 
of  incidence  on  the  critical  velocity  and  the  note- 
v/orthy  difference  in  the  period  and  foYm  of  the  oscilla- 
tions arising  with  the  two  conditions  of  with  and  with- 
out wind. 


Cicala,  P.   Le  Azioni  Aerodinainiche  sul  Profile  Oscillante. 
Atti  della  Reale  Accademia  delle  Scienze  di  Torino, 
No.  S5,  1936. 

A  summary  review  of  the  sta^'e  reached  in  research  of 
the  aerodynamic  field  about  a  wing'  in  vibration  is  made 
and  this  is  follov.red  by  the  exposition  of  a  m.ethod  for 
the  solution  of  the  problem  and  of  the  results  yielded 
by  the  theory. 


Cicala,  P.   Le  Oscillazioni  Flesso-Torsionali  di  un  Ala  in 
Corrente  Uniforme.  Atti  della  Heale  Accademia  delle 
Scienze  di  Torino,  No.  92,  1936.   (figures,  equations) 
Also   L'Aerotecnica,  v.  16,  no.  11,  Nov.  1936. 
p.  7S5-801. 

The  conditions  of  stability  in  respect  to  flexural- 
torsionaQ  oscillations  of  a  wing  of  finite  span  being 
determ.ined,  a  graphical  process  for  the  determination 
of  the  ci'itical  velocity,  of  the  oscillation  frequency 
and  of  the  amplitude  and  phase  ratios  of  the  component 
motions  is  described.   The  results  are  compared  with 
those  obtained  in  the  Turin  experiments.   A  graph  is 
given  for  the  rapid  calculation  of  the  critical  velocity, 


Dearborn,  C.  H.  and  Soule,  K.  A.   Full-Scale  V/ind- Tunnel  and 
Flight  Tests  of  a  Fairchild  22  Aii'plane  Equipped  with  a 
Fowler  Flap.   N.A.C.A.,  Tech.  Note  No.  578,  Aug.  1936. 
19  p.   (figures,  table,  references) 

Full-scale  wind-tunnel  and  flight  tests  were  made  of  a 
Fairchild  22  airplane  equipped  v/ith  a  Fowler  flap,  to 
determine  the  effect  of  the  flap  on  performance  and 
control  characteristics  of  the  airplane.   During  the 
course  of  tests,  it  was  noted  that  tail  buffeting, 
present  with  all  flaps  previously  tested  on  this  air- 
plane, was  greatly  lessened  with  the  Fov/ler  flap. 
This  flap  extended  across  the  center  section,  whereas 
previous  flaps  had  a  3-ft.  cutout  at  this  point.  Ap- 
parently, the  slot  between  the  flap  and  the  wing  tends 
to  reduce  the  turbulence  in  the  flap  wake  that  strikes 
the  tail  at  certain  angles  of  attack,  and  is  believed 
to  be  the  cause  of  the  buffeting. 
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Duncan,  VI.   J.,  Collar,  A.  R.  and  Lyon,  H.  M.    Oscillations 
of  Elastic  Blades  and  V/ings  in  an  Airstream.   British 
A.R.C.  ,  R.  &  M.  lio.  1716,  Van.  10,  1936.   38  p. 
(appendix,  figures,  tables,-  equations,  references) 

Objects  of  the  paper  are  to  develop  a  method  for  the 
theoretical  treatment  of  the  oscillations  of  blades  and 
wings  in  an  air  current;  to  use  this  method  to  check 
tne^ correctness  of  the  current  "semi-rigid"  theory;  -nd 
to  m.ake  detailed  applications  to  a  class  of  solid  tapered 
blades. 


Kunt,  Vv.  E.   Spinning  and  Tail  Buffeting  Tendencies  and  Means 
by  Which  They  can  be. Detected  and  Suppressed  on  Complete 
Scale  Model  in  Jlna   Channel.  Aeronautical  Sciences-Jl. , 
V.  3,  no.  12,  Oct.  1936.   p.  444-447.   (figure,  tables) 

Reports  on  tests  by  Crouch-  Bolas  Aircraft  Corp.  to 
ascertain  stability  both  longitudinally  and  in  yavv'  rela- 
tive to  anti-spinning  tendencies.   Study  of  tail  buffet- 
ing and  its  prevention.  ".  '  " 


II  II        ■ 

Kassner,  R.   Die  Berucksichtigung  der  inncren  Dam.pfung  beim 
ebenen  Problemi  der  Fliigelschvin^^ung.   I.F.F.  ,  v.  13, 
no.  -11,  Nov.  20,  1936.   p.  38S-39C'.   (figures,  ref-rences) 

Graphical  process  deve? oped  for  the  calculation  of  the 
two-dimensional  problem  of  wing  oscillation  account  being 
taken  of  internal  a&:x.p±ng. 


Kassner,  R.  and  Fingado,  H.   Das  ebene  Problem  der  Flugel- 
schwingung.   L.F.F.,  v.  13,  no.  11,  Nov.  20,  1936. 
p.  374-337.   (figures,  table,  references) 

Kiissner's  v/ork  has  made  tne  calculation  of  "dng  oscilla- 
tions possible  in  princ-ilple.   HaPtricting  considerations 
to  the  two- 'dimensional  problem;  the  authors  r.-v?  developed 
an  exact  m.e"Lhod  of  calculation,  simple,  and  InuG  suitable 
for  the  designer,  with  which  the  exact  calcuic^tion  of  the 
critical  velocity  can  be  effected  for  wings  v/ituout  flaps 
and  without  internal  dam.ping,  'oy   means  of  a  nomogram. 
Examples  calculated  by  the  mietnoa  pre  used  to  derive  cer- 
tain-princip.'es  for  the  desigr  of  ^ood- wings. from  the 
point"^  of  vie:;;  of  the  oscillatis-:!  theory. 
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Kussner,  H..  G..   Status  of  Wing  Flutter,   K.:A,  C.A.  ,  Tech.  Mem. 
.  :  :No.  782^- Jan.  .1936.   50 -p.   (figures-,  tables,  references) 
Translated  from   L.F.F. , .v-  12,  .no.  6,  Oct.  3,  1935. 
p.  193-209 T   Td.V.L.  Rep.  Wo.  35/17) 

Survey  of  previous  theoretical  and  experimental  investi- 
.  gat  ions  on  .wing 'flutter ,  covering  13  .cases  of  flutter, 
observed  on-airplanes.  •.  The  .direct. cause  of  flutter  is, 
in  most  cases,  attributable  to  (mass)  unbalanced  ailer- 
ons.  Under  conservative  assumption  that  the  flutter 
with  the  phase  angle  most . favorable  for  excitation  occurs 
only  in  two  degrees  of  freedom,  the  lowest  critical  speed 
can  be  -estimated  from  data  obtained  on  oscillation  bend. 
.  Corrective  measures  for  increasing  critical  speed  and 
for  definite  avoidance  of  wing  flutter  discussed. 


Minelli,  C    Indagini  sulle  Vibrazioni  dei  Velivcli.   L'Aero- 
tecnica, .v.  16,  no.  5,  May  1936.   p.  34C-347. 

Study  of  aircraft  vibrations  undertaken  at  the  experi- 
mental laboratories  in  Guidonia.   For  the  present,  the 
study  follows  purely  theoretical  lines  restricted  to 
limated  types  of  vibration  phenomena,  such  as  flexural- 
torsional,  torsional-aileron,  flexural-aileron.   This 
article  is  the  first  of  a  series.   The  case  of  torsional- 
-  .  aileron  vibrations  presented  takes  into  account  the 

effect  of  distributed  weight  along  the  v/ing  span,   Cri- 
teria developed  for  torsional  dynamic  stability  of  the 
wing  structure  and  the  dynamic  equilibrium  of  the  aileron. 
The  next  article  vcill  treat  the  case  of  flexural-aileron 
vibrations. 


Minshall,  R.  J.,  Ball,  J.  K.  and  Laudan,  F.  P.   Problems  in 
the  Design  and  Construction  of  Large  Aircraft.   S.A.E. 
Preprint  for  Meeting,  Oct.  16  to  17,  1936.   22  p. 
(figures) 

Aerodynam.ic ,  structural  and  m.anufacturing  problems  in 
the  design  of  the  larger  aircraft  v;ith  reference  to 
Boeing  practice.   Selection  of  airfoils,  flutter  and  ■ 
flight  control  are  briefly  reviewed.   Structural  de- 
sign considerations  are  examined  in  detail. 


Pugsley,  A.  G.   The  V/ing  Stiffness  of  Monoplanes.   British 
A.R.C,  R.  &  M.  Wo.  1742,  Nov.  1936.   16  p..  (appen- 
dices, figures,  tables) 

A  concise  review  of  the  subject  of  v/ing  stiffness  from 
the  design  standpoint.  Notes  on  a  standard  procedure 
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for  the  measurement  of  wiiig  stiffness  and  an  analysis  of 
the  v/ing  stiffnesses  of  actual  monoplanes  are  appended. 
Brief  references  throughout  to  the  relationship  betv/een 
vang  stiffness  and  flutter. 


Rauscher,  M.   Flutter.   IV  Parts.  Aviation,  v.  35,  no.  1, 
Jan.  1936.   p.  20-22;  no.  2,  Feb.   p.  26-29-,  no.  4, 
\  April,   p.  13-20j  no.  5,;  I'lay.   p.  27-29.   (figures) 

Part  I  -  Emphasizes  the  simplicity  of  the  physical  prin- 
ciples involved  in  flutter.  Discusses  the  gener- 
al characteristics  of  flexural-aileron  flutter, 
ternary  flutter  and  externally  braced  wings*  etc. 
Remedies  given  to  avoid  these  types  of  flutter. 

Part  II  -  Treats  the  causes  and  cures  for  flutter  of 

CcJitilever  wings,   tail   surfaces,    and  servo  con- 
trols. 

Part  III-  Considers  certain  theoretical  and  practical  as- 
pects of  the  problem  of  balancing. 

Part  IV--  Derives  formulae  for  balancing  coefficients  sjid 
makes  some  practici.1  suggestions  relating  to 
flight  test  technique. 


=vau 

iScher,   M.        Model  Experiments   on  Flutter   at  M.I.T. 

Aero- 

nautical  Sciences-Jl. ,   v.   3,    no.    5, March  1936. 

p.    171- 

.     172.      (figures,   references.) 

Treats  the  problem  of  flexural-torsional  flutter  and 
covers  a  part  of  the  intended  investigation  of  the  com- 
plete theory  of  flexural-torsional-aileron  flutter.  Tests 
were  conducted  with  an  airfoil,  in  which  the  mass  center 
of  gravity  location,  moment  of  inertia,  and  rigidities 
v;ere  variable  in  wide  limits.  The  tests  v/ere  made  in  the 
presence  of  a  fuselage.   The  dependence  of  critical  flut- 
ter speed  on  angles  of  attack  and  the  effects  of  flexural 
stiffness,  mass  and  e.g.  location,  as  well  as  the  natural 
frequency  ratio  on  flexural-torsional  flutter  illustrated. 


Relf 5  E.  F.   Modern  Developments  in  the  Design  of  Aeroplanes. 
Inst.'  of  Givil  Engrs.  (G.3.)-J1.,:  v.  3,  no.  8,  Oct.  1936. 
■p.  523-566.   (figures,  references) 

Also   Engineer,,  v.  161,  no.  4191,  May  8,  1936.   p.  481- 
483.   (discussion  p.  491) 

Engineering,  v.  141,  no  3669,  May  8,  1936.   p.  513- 
515;  no.  3671,  May  22.   p.  572-573.   (discussion  - 
•V.  141,  no.  3672,  May  29,  1936.   p.  589-590) 
Aircraft  Engineering-,  v.  8,  no.  88,' June  1936. 
p.  163-166;  no.  89,  July.   p.  185-190.' 
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Discussion  of  new  developrjient  in  aircraft  design;:  im- 
provement due  to  better  aerodynamic  design.   Some 
attention  paid  to  flutter  and  the  need  for  further  'con- 
sideration due  to  increases  in  flying  speeds.  Desirable 
feature  is  a  wing  very  stiff  but  at  a  cost  of  m^ore 
weight  than  is  necessary.  Another,  consideration  demand- 
ing great  torsional  rigidity  of  wings  is  efficienc^^  of 
aileron  control.   Opportunity  for  research,  present  and 
future,  in  aircraft  operation  and  aerodynamic  design. 
The  general  problem  of  oscillations  of  dynamical  sys- 
tems obeying  non-linear  laws,  so  that  knovvledge  gained 
can  be  applied  to  flutter  problems  arisirg-  in  high- 
speed aircraft.  " 


Richard,  P.  and  Richard,  M.   Les  Phenomenes  Dynamiques  dans 
les  Voilures.   L'Aerophile,  v.  44,  no.  1,  Jan.  1936. 
p.  7-9,  no.  2,  Feb.   p.  38-40.   (figures,  equations) 

The  influence  of  elasticity  on  the  nature  of  the  vibra- 
tions and  their  development  in  airplane  wings.   Three 
cases  considered:   (1)  v;in,g  mounted  on  a  fixed  spindle 
around  which  it  may  oscillate  elasticallyj  (2)  a  wing 
flexible  in  bending  and  torsion;  (3)  a  wing  flexible 
in  bending  and  torsion  and  equipped  with  a  normal  ail- 
eron.  Loss  of  stability  by  divergence  and  buffeting 
explained. 


v.  Schlippe,  3.   The  Question  of  Spontaneous  Wing  Oscilla- 
tions. (Determination  of  Critical  Velocity  Through 
Flight-Oscillation  Tests)  .   NcA.C.A.  ,  Tech.  Mem..  No. 
806,  Oct.  1936.   10  p.   (figures) 

Translated  from   L.F.F. ,  v.  13,  no.  2,  Feb.  20,  1936. 
p.  4'l-4.5. 

■  Determination  of  spontaneous  oscillations  -of  a  wing  or 
ti^il  unit  entails  many  difficulties,  both  the  mathe- 
matical determination  and  determination  by  static  wing 
oscillation  tests  being  ^v   from  successful  and  flight 
tests  involving  very  great  risks.  Report  gives  the 
method  developed  at  the  Junkers  Airplane  Co. ,  by  which 
critical  velocity  with  respect  to  spontaneous  oscilla- 
tions of  increasing  amplitude  can  be  ascertained  in 
flight  tests  without  undue  risks,  the  oscillation  of 
the  surface  being  obtained  in  tests  by  application  of 
an  external  force.   The  method  was  evolved  in  the  wind- 
tunnel  but  has  been  successfully  tested  in  actual  flight. 
It  is  still  ill  the  course  of  development. 
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Sezawa,  K.  .  The  Nature  of  V/ing  Flutter  as  Revealed  Through 
■  Its  Vibrational  Frequencies.  Aeronautical  Sciences- 
Jl. ,  V.  4,  no.  1,  Nov.  1936.   p.  30-34.   (figures,  equa- 
tions, references) 

With  a  view  to  determining  the  nature  of  flutter  as 
accurately  as  possible,  analytical  experiments  were  made , 
using  a  model  so  simple  that  the  elements  of  that  model 
in  vibration  were  reduced  to  such  an  extent  that  a  quan- 
titative calculation  for  predicting  flutter  c  ould  be  made 
beforehand.   A  general  view  of  the  device  used  in  the 
study,  by  means  of  which  experiments  Vi^ith  any  type  of  vi- 
brations, whether  of  the  type  of  deflection-aileron,  tor- 
sion-aileron, deflection-torsion,  or  even  of  deflection- 
torsion  aileron,  could  be  conducted. 


Sezawa,  K.  and  Kubo',  K.   The  Nature  of -the  Torsion-Aileron 

V/ing  Flutter  as  Revealed  by  Analytical  Experiments.  Aero 
Res.  Inst.,  Imp.  Univ.,  Tokyo,  Rep.  No.  136,  v.  11,  no.  4, 
Feb.  1936.   p.  105-161.   (figures,  tables,  equations, 
references)   (In  English  with  brief  Japanese  abstract, 
p.  105-106) 

Object  of  the  investigation  v/as  the  study  by  means  of 
model  experiments  of  tne  torsion-aileron -flutter  of  a 
wing.   A  mathematical  investigation  w&s   also  carried  out. 
Flutter  appears  to  be  due  partly  to  instability  in  the 
free  oscillations  of  t"ne  v/ing  and  partly  to  resonant  vibra- 
tions.  These  are  particularly  lie^ble  to  occur  at  a  wind 
velocity  corresponding  to  neutral  stability  of  the  free 
oscillations..  •  • 


Sezav/a,  K.  and  Kubo,  S.  '  The  Nature  of  the  Deflecticua-Ailoron 
Flutter  of  a  V/ing  as  Revealed  Tlirough  Its  Vibrational 
Frequencies.   Aero.  Res.  Inst.,  Imp.  Univ.,  Tokyo,  Rep. 
No.  140,  V.  11,  no.  8,  June  1936,   p.  301-338.   (figures, 
tables,  equations,  references) 

Object  of  the  investigation  v:as  to  study  deflection-ailer- 
on flutter  of  a  wing  by  means  of  model  experiments  and 
mathem.atical  prediction.   The  character  of  flutter  ascer- 
tained _thi-"ough  its  vibrational  frequency  and  amplitudes  at 
any  wind  velocity.   Results  show  that  resonance  forced 
vibrations  of  selective  type  prevail  in  the  upper  half  of 
wind  velocities.   Conclusions  -  precautions,  necessary  to 
.be  taken, demand  increase  in  stiffness  of  spars,  besides 
balancing  of  tht  aileron  mass  in  the- product  as  well  as 
in  the  moments  of  inertia,  and  also  stiffness  of  the 
control  cables. 
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Studer,  H.  L.   Experimentelle  Untersuchungen  uber  Flugel- 
schwingungen.  Mitteiliin,gen  aus  den  Institut  fur  Aero- 
dynainik.   Eidgen'osslsche  -  Technische-Hochschule,  Zurich, 
No.  4/5.  1936.   98  p.   (figures) 

The  investigations  of  wing  flutter  forming  the  subject 
of  this  report  throws  light  on  the  differences  between 
the  two  forms  of  oscillations,  the  Birnbaum  oscillation 
and  the  "breakaway"  oscillation- recently  identified  and 
ascribed  to  the  pi^esence  of  an  aerodynamic  hysteresis 
effect.   Several  recommendations  are  derived  from  the 
results  of  the  tests  with  regard  to  the  reduction  of  the 
liability  to  wing  flutter. 


Tuckerman,  L.  3.  and  Ramberg,  W.   An  Interesting  Case  of 

Sub-multiple  Resonance.  Amer.  Phys.  Soc.-Proc,  Washing- 
ton Meeting,  April  3C  -  May  2,  1936.   (references) 

Investigation  into  a  case  of  severe  vibrations  in  an 
airplane  shov/s  that  air  impulses  from,  a  two-blade  pro- 
peller (frequency  of  3200  per  min.)  excites  resonant 
vibrations  in  the w ings  (1600  cycles  per  min.)  which  in 
turn  excites  resonant  vibrations  in  the  tail  assembly 
(SCO  cycles  per  min.)   Natural  frequencies  of  wing  and 
tail  differ  enough  from  the  ratio  2  to  1  to. produce  strong 
beats  by  interchange  of  energy  betvieen  wing  and  tail. 
Submultiple  resonance  is  possibly  the  unrecognized  cause 
of  undue  vibrations. 


Victor,  M.   Les  Vibrations  de  Resonances.   Les  Ailes,  Jan.  30, 
1936.   p.  5. 

The  3  ivg.  Rouy  brake  attached  to  the  wings  of  a  4-ton 
airplane  is  said  to  dampen  resonance  vibrations.   This 
device  and  a  similar  one  for  damping  aileron  vibrations 
are  described  in  connection  v/ith  a  long  explanation  of 
resonance  vibration  and  its  occurrence  in  airplanes. 
Torsion  vibration  of  engines  is  also  discussed.   It  is 
concluded  that  in  each  wing  profile  there  is  a  different 
critical  speed  of  continuous  beating  of  the  wing  and 
aileron. 


Ananiev ,  I.  B.    Proper  Freo^encies  of  Vibrations  of  the- V/ing 
and  Tail  Surfaces  of  Aircraft.   Central  Aero-Hydrodynami- 
cal  Inst.,  Technic  of  the  Air  Fleet,  No.  1,  Jan.  1937. 
( In  Russian) 


Paper  is  intended  to  furnish  a  comprehensive  method  of 
determining  frequencies  of  vibrations  of  wing  and  tail 
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surfaces  of  a  nev;  design.   Scientific  accuracy  is  some- 
what sacrificed  for  expediency.   The  method  is  primarily 
intended  as  an  ei^ineering  tool. 


Cicala,  P.   Ricerche  Sperimentali  sulle  Azioni  Aerodinamiche 
sopra  I'Ala  Oscillante.   L'Aerotecnica,  v.  17,  no.  5, 
May  193  7 .   p .  4)5-4 14 .   ( b  ib  1  i  o^^r-aphy ) 

Theortitical  discussion  and  results  of  tests  made  at  the 
Aeronc.utical  Laboratory  of  Turin,  Italy,  relating  to 
the  detiirminsXion  of  moments  due  to  vibrations  of  wing 
profile. 


Lemaire ,  p.   Las  Etouffeurs  Dyncjniques  de  Vibrations.   Science 
Aerienne,  v.  6,  no.  1,  Jan. -Feb.  1937.   p.  7-22.   (fig- 
ures, equation.3,  refei'encea) 

The  author  treats  mechanical  problems  accordins"  to  elec- 
trical theory  and  makes  use  of  Ohm's  laws.  After  an 
explanation  of  his  theory  of  the  vibration  ebsorber,  the 
author  expj.ains  that  absorbers  \i±th   deiuping  devices, 
while  diminishing  the  amplitude  of  oscillations,  may  en- 
large the  field  of  possible  vibrations-   This  absorber, 
v;hich  has  no  damping  device,  may  be  used  to  advantage 
for  the  dampiiig  of  airplane  v/ing  vibrations. 


Pugsley,  A.  G.   v/ij:ig  Flutter.  Roy.  Aero.  Soc.  Meeting  Paper, 
April  S,  1937. 

Outline  of  ^jast  and  present  problems  of  wing  flutter. 
Remiedies  which  may  be  found  to  be  practical  in  which  case 
the  necessai-y  wing  stiffness  in  torsion  may  be  obtained 
without  a  gi-eat  deal  of  extra  wirig  weight.  Methods  of 
attaining  a  mass-balanced  condition  with  the  conventional 
type  of  v;-ing. 


Sezawa,  K.  ,  Plubo,  S.  and  Miyazaki,  H.   Vibration  Phenomena  in 
Ternary  V'/ing  Flutter.   Aero.  Res.  Inst.,  Imp.  Univ., 
Tokyo,  Rep.  No.  147,  v.  12,  no.  3,  April  1937.   p.  131- 
162.   (figures,  tables,  equations,  references) 

This  paper  is  &.n  extension  of  the  two  preceding  papers  to 
a  more  general  case  of  ternary  flutter.  Including  the 
special  case  of  binary  and  unitary  flutters.   The  models 
used  in  the  experiments  were  of  the  U.S.A.  35A  type, 
which  is  the  same  as  one  of  those  discussed  in  the  preced- 
ing- papers,  the  incidence  angles,  however,  being  restricted 
to  certain  negative  ones.   It  was  confirmed  thc-t  even 
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should  the  details  with  respect  to  the  wing  and  the 
aerodynamic  force  differ,  every  vibrational  condition 
excepting  the  amplitude  distribution  can  be  uniquely 

determined  provided  the  constants  A-j_/Aq  Ajp/Aq Aq/Aq 

are  the  same,  the  vibrational  frequencies 'and  damping 
coefficients  of  the  model  being  conseo^uently  the  samie  as 
the  full  scale  wing.   In  the  present  investigation  the 
character  of  the  flutter  v\ras  ascertained,  mathematically 
and  experimentally,  through  its  vibrational  frequencies 
and  amplitudes  for  any  wind  velocity.   The  fact  that  the 
flutter  is  a  condition  of  unstable  vibration,  but  not  a 
resonance  phenomenon  due  to  turbulence  of  the  wind  was 
confirmed  by  comparing  the  mathematical  solution  of  the 
free  and  forced  vibrations. 


Yamamoto,  M.  and  Suzuki,  Z.    On  the  Natural  Vibration  of 

Semi-Cantilever  Beam  v;ith  One  End  Fixed  or  Pin-jointed. 
Aero.  Res.  Inst.,  Imp.  Univ.,  Tokyo,  Rep.  No.  149,  v.  12, 
no.  5,  May  1937.   p.  319-335.   (figures,  references) 
(In  Japanese  with  brief  English  abstract) 

The  natural  vibration  of  the  semi-cantilever  beam  having 
uniform,  section  which  is  fixed  at  one  end,  free  at  the 
other  and  supported  at  the  intermediate  point  is  studied. 
Also  the  effects  of  the  position  and  elasticity  of  the 
intermediate  support,  and  the  axial  force  in  the  inner 
bay  are  investigated  in  the  general  case,  and  compared 
with  the  case  of  a  beam  with  one  end  pin-jointed,  the 
latter  case  without  axial  force  in  the  inner  bay  having 
been  studied  by  J.  Morrow.   The  modes  of  vibration  of 
such  beams  in  fundamental  tone,  and  also  first,  second, 
and  third  harmonics  are  calculated  for  a  special  v/ing 
spar  as  an  example.   The  effect  of  the  friction  in  the 
intermediate  support  and  pin-jointed  end  on  the  vibration 
frequency  is  studied  by  a  simple  model  experiment. 
Conclusions. 
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PROPELLER  VIBRATION  "  :    . 


0' Gorman,  M.   Report  on  the  Precautions  Taken  as  to  the  Strength 
of  Details  on  the  B.E.  Class  of  Aeroplanes.   British  A.R.C, 
R.  &   M.  IJo,    127,,  May  1914,  .  45- p.  .  -.( appendices,  figure's'.,  ■.  ■ 
tables)  ■   [  '■■  _       ■..,■";-    :.•.....■■■■  '■   -  • 

Report  deals  solely  with  the  strength  as  distinct  from  the 
aerodynamic  value  of  the  various-  items  -of. detail  v;hich' 
make  up- the  aeroplane  B.E.  .-2.  _  Included  -iea  discussion 
on  vibration'  from,  clrscrews-.  Description  of  a  test  to 
secui^e"  safe  oy  of  an  airscrew  blade  from  vibration.   Tjse  of 
multiple  blades  eli:ninates  gyroscopic  vibration  from  an 
aeroplane  and  is  considered  superior  for  B.E.  2. 


Report  on  :'the  .Fractiu'e  of-  a  Propeller  Shaft. 


'British-  A.RiC. , "  R.  &  M.  ■.Mo._  215,  ouly  1915.-  .6  p.  (figures) 

Discussion  of  fracture  due  to  fatigue.   It  was  established 
that  the_  period  of  the  altornatiiii^;  forces,-  diie  to  inter- 
ference between  propeller  blades  and  testing  bed,  v/as  the. 
same  as  the  period;  of  the'  shaft  in  bending.  Forces  due 
to  this  interference  considered  cuificient  to  maintain 
the  amplitude,  necessary  to  cause  I'^tiguc' fractui-'e.   Con-  . 
siderctions  of  interest  are  the  amplitude  of -oscillation 
necessfry 'go -produce  high'  stresses,  dar.ping  and  the  pres- 
ence, of  a  periodic  forcing  couple.   I.iethods  of  avoiding 
such  resonance  ai-e  suggestod. 


Lanchest-^r.,-  P'.  W.  and  uones,  B.  M.   Gyroscopic  Action  and  Pro- 
peller Vibration.   British  A.R.C,  R.  &  M.  ITo.  185,  Jan. 
1915.   2  p.  .  .-  .    .  .  ■ 

Summary  of  no'tes  en  gyroscopic  action  of  an  airscrew,  and 
the  vibrations  set  up  by  a  Lwo-blcded  airscrew,  in  an 
aeroplane  when  turning.  Brief  mathematical  summary  given 
of  the  points  considered. 


Fage,  A.  The  whirling  ai'id  Transverse  Vibrations  of  a  Rotat- 
ing Airscrew  and  its  Shaft.  British  A.R.C,  R.  &  M.  No. 
602,  June  1£17.   15  p..  (figui'-es,  -  tables-)  '    ■    '   ' 

General  mathematical'  theory  of  xransverse  vibrations  of  a 
rotating  airscrew  and  its  shaft.   Applications  of  Lagrange's 
equations  for  small  oscillations.   Calculations  for  a  tv\?o- 
bladed  airscrew,  when  the  transverse  vib-rations  are  in  a 
plane  parallel  to  both  the  axis  of  the  airscrew  blades  and 
the  axis  of  rotation,  and  vi/hen  in  a  plane  at  right  angles 


56 


to  the  axis  of  the  airscrew  blades. and  parallel  to  the 
axis  of  rotation.   General  conclusions  are  given.   The 
formula  for  calculating  the  whirling  speed  of  an  air- 
screw and  its  shaft  presented. 


Berry,  A.   On  the  Vibrations  of  a  Uniform  Rod  Rotating  Uni- 
formly about  One  End,  which  is  Encastre.  British  A.R.C. , 
R.  &   M.  No.  488,  sept.  1918.   6  p. 

Theoretical  analysis  is  presented  to  throw  light  on  the 
question  as  to  whether  the  vibrations  of  an  airscrew 
blade  are  materially  affected  by  the  centrifugal  force. 


Cowley,  Y/.  L.  and  Levy,  H.    Critical  Loading  of  Struts  and 
Structures.   Part  VI  -  Effect  upon  Vibration  and 
Strength  of  a  Strut  or  Spar  due  to  Variation  along  the 
Bay  of  Longitudinal  Thrust,  Flexural  Rigidity  and  Mass 
per  Unit  Length.   British  A.R.C,  R.  &  M.  No.  566, 
Nov.  1918.   12  p. 

The  general  problem  is  treated  of  vibration  and  cripp- 
ling of  a  beam  under  end  thrust  and  simply  supported 
when  rigidity  mass  per  unit  length  and  end  thrust 
varies  along  the  bay.   Two  methods  are  given.   The  vi- 
bration of  propeller  shafts  and  blades  and  amilar 
problems  can  be  solved  by  these  methods.   Other  applicc 
tions  are  given. 


Griffith,  A.  A.    Formula  for  Calculating  the  Vibration 

Speeds  of  Propellers.   British  A.R.C,  R.  &  M.  No.  451, 
June  1918.   6  p. 

Simplification  of  the  method  in  use  at  the  time.   For- 
mula derived  from  the  general  equation  for  calculating 
vibration  speeds  which  yields  the  critical  speed  by 
direct  substitution  of  the  sectional  areas  and  moments 
at  5  points  along  the  blade.   For  well-designed  blades, 
results  (with  formula)  are  v/ithin  2%,  but  when  the  de- 
sign is  carried  out  without  reference  to  torsional  pro- 
perties, they  are  too  high. 


Griffith,  A.  A.  and  Hague,  B.    Second  Report  on  the  Twist- 
ing of  Propeller  Blades.   British  A.R.C,  R.  &  M.  No. 
455,  Feb.  1918.   10  p.   (figures) 

Mathematical  interpretation  of  a  method  of  investigat- 
ing the  twist  of  propeller  blades  (developed  in  R.  &  I\i 
No.  454)  by  making  certain  assumptions  as  to  shape  of 
the  cross-sections.   It  is  shown  that  blades  of  cer- 
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tnin  shapes  raay  be  peculiarly  liaole  to  torsional  vi- 
bration, and  that  the  inaximam  stress  due  to  torsion 
may  determj.ne  fracture  in  this  case .  Discussion  of 
the  effect  of  largo  torsional  hysteresis  of  timber  in 
dsunping  out  vibrations.   Sugg i-.*Gt ions  for  modification 
of  current  practices  in  accordance  \i;ith  present  theory. 


Griffith,  A.  A.  and  Hague,  B.  On  the  Shape  of  Propeller 
Blades.  British  A.R.C.,  R.  &  M.  No.  452,  June  1918. 
13  p.   (figures) 

Article  deals  with  design  of  propeller  blades  as  af- 
fected by  their  "elastic  properties  and  shov/s  that  the 
best  type  of  blade, from  stress  standpoint,  is  one  in 
which  transverse  vibrations  involve  practically  no  tor- 
sion.  The  standard  method  of  stressing  and  designing 
propeller  blades  is  reviewed  in  light  of  theory  put  for- 
ward in  H.  t   M.  Nos.  454-455.  Examples  and  experiments 
given. 


Southwell,  Ro  V.   Note  on  Mr.  Griffith's  Formula  for  Cal- 
culating the  Vibration  Speeds  of  Propellers  with  a  Solu- 
tion for  the  Frequencies  of  Vibration  in  a  x^otating 
Heavy  String.   British  AoR.C,  R.  -k  M,  No-  483',  Aug. 
1918.   4  p. 

Furth.ei  a  ivelopment  of  work  doiie  in  li-   x   M.  No.  451.  A 
_,soluticri  obtainea  for  the  frequencies  of  vibration  in  a 
rotating  heavy  stringy  and  also  a  formula  for  the  fun- 
damental fi'equencies. 


Webb,  H.  Ao  and  Swain,  L.  M.   Vibration  Speeds  of  Airscrevi/ 
Blades.  British  A.R.C,  R.  &   M.  No.  626,  May  1919. 
10  p.   (figures) 

Investigation  to  obtain  some  estirr.ate  of  the  effect  of 
centrifugal  x'orce  on  viuration  speeds  of  airscrews. 
Mathematical  solution  of  problem  in  the  case  of  the 
knife-eaged  wedge  v/hich  is  cojnpared  to  Berry's  solution 
for  ti^ci  rod,  as  it  is  Tihought  possiole  to  consider  an 
airscrew  intermeciate  to  th^jse.  A  cui've  is  obtained 
for  the  correction  due  to  centrifugal  force ,'  which  should 
give  r'.-sults  not  more  than  2%  in  error  for  practical 
airscrews  at. their  ordinary  running  speeds,'  assuming 
that  the  viDrating  speed  for  an  airscrev;  blade,  when  cen- 
trifugal force  is  neglected,  is  Jound  by  'Griffith's  me- 
thod (H.  cc  M.  No.  451). 
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Southwell,  R.  V.  c^nd   Gough,  E.  S.   On  the  Free  Trt.nsverse 
Vibrations  of  Airscrew  Bl'^-des.   British  A. R.  C.  ,  R.  &'M. 
No.  766,  Oct.  1921.   12  p.   (tables) 

Theoretical  investigation  of  the  natural  frequencies 
of  transverse  vibration  for  a  bar  of  ,  iven  shape,  v^hen 
this  rotates  in  vacuo  about  an  axis ■ through  one' end, 
and  one  principal  axis  of  every  cross-section  is  par- 
allel to  the  axis  of  rotation. 


Morris,  J.   The  Vibration  of  Airscrew  Blades.'  Roy.  Aero, 
S6c.-Jl.,  v.  26,  no.  144,  Dec.  1322.'  p.  4  72-475.  ' 
(figures,  equations) 

An  attempt  to  ascertain  mathematically  whether  flexible 
properties  of  blades  give  rise  to  undesirable  effects. 
The  equation  of  motion  is  calculated  for  a  rod  encastred 
at  one  end  and  oscillating  in  one  plane.   Mathematical 
investigation  of  the  effect  of  centrifugal  force  on  air- 
screw blades.   The  frequency  of  the  "flutter"  of  airscrew 
blades  considered. 


Fage,-  A.   An  Experimental  Study  of  the  Vibration  in  the 
Blades  and  Shaft  of  an  Airscr.rw.   British  A.R.C.  , 
R.  &   M.  No.  967,  Sept.  1325.   16 -p.   (figures,  lables) 

Investigation  of  natural  frequencies  of  fle::ural  vibra- 
tion of  blades  and  shaft  of  a  rotating  airscrev/  deter- 
mined from  an  analysis  of  sounds  emitted.   Comparison 
of  tne  theoretical  w'itii  the  experim.ental  results;  Ex- 
pei'iinents  made  on  four  £.irscrews  of 'different  blade 
shape,  the  va:  it^bles  of  design  being  width  and  geomet- 
rical pitcri.   Analysis  of  results. 


Southwell,  R.  V.  Som.e  Recent  Work  of  the  Aerodynamics 

Department,  National  Physical  Laboratory.   Roy.  Aero.  Soc 

J'l.,  V.  29,  no.  172,  April  1925.   p.  146-167.   (figures, 
discussion) 

Com.prehensive  survey  of  the  work  of  the  aerodynamics  de- 
partment.  Includes  brief  discussion  of  elastic  vibra- 
tions.  Refers  to  the  results  of  .experiments  on  m.odes  of 
vibration.  Also  discusses  airscrew  vibrations.  Appara- 
tus for  experiments  on  vibi'ations  of  airscrew  described 
graphically. 


Carter,  B.  C.  and  S'.'/an,  A.    Torsional  Vibration.   Automobile 

Engineer,  v.  10,  no.  213,  March  1926.   p.  86-S8.   (figure) 


tiorris ,   j  . 

Airscrew  V 

Aero.. 

SOC.-JI.5     V. 

502. 

( figure  s ) 

Notes  in  connection  v>/ith  crankshaft-airscrew  systems. 
Enumeration  of  the  general  conclusions  reached  re- 
garding multi-crank  engines,  and  outlines  of  a  simple 
method  of  determining  frequency  of  natui^al  vibration 
in  particular  cases. 


/oration  and  Gear  Stripping,  rioy. 
30,    no.  188,  Augo  1926.   p.  -^..95- 


Mathematical  treatment  of  airscrew  vibration  and  strip- 
ping.  Goiiclusions  reached  are  that  for  the  two-bladed 
airscrew  there  is  danger  of  failuj?e  resulting  from  gear 
action^  for  four-Dladed  airscrew  resonance  occurs  in 
the  useful  range  of  speed  through  blade  interference, 
and  in  case  of  two-oladeti  airscrew  through  gear  action. 


Younger,  J.  E.   Preliminai^y  Study  of  Fatigue  Failures  of 
tietal  Propellers  Caused  by  Engine  Impulses  and  Vibra- 
tions.  A.C.I.C,  V.  7,  no.  61£,  Aug.  15,  19ii8.   17  p. 
Air  Corps  Tech.  hep.  ITo .  2870.  ..(appendices,  figures, 
tables) 

Periodic  torque  ijnpulses  and  transverse  vibration  of  ,. 
the  engine  inv<;stigatea  as  cause  of  failure  in  proptjl" 
lers.  Formulae  developed  and  methods  suggested  for  ■ 
efficient  and  practical  use  in  routine  design  and  tests 
of  metal  propellers.   Processes  involved  in  vibration 
prooloms  are  made  clear  and  results  available  for  gen- 
eral use.  I'iathematical  processes  discussed  in  appen- 
aices.   Investigation  was  undertaken  as  result  of  oreak- 
age  of  propeller  No.  X  -  'y:9975  while  in  flight. 


Metal  Propellers  To-Day.  Aircraft  Engin- 
eering, Vo  1,  no.  7,  Sept.  1929=   p.  261.   (figure) 

Some  constructional  details  giv^n  of  the  -Leitncr  '.mtts 
propeller 5  the  material  is  stecl  and  blades  are  hollow, 
The  blades  -are  hollow  because  only  thus  can  excessive, 
weight  be  avoided,  and  at  the  same  time  both  f lexural • 
and  torsional  rigidity  be  maintained.   It  is  claimed 
that  -the  phenomenon  of  flutter,  so  comriion  with  all  oth; 
airscrews,  h:\s  never  been  observea  ^.-Jith  hoi:.ow  steel 

DladeSo 


Lynam,  E.   Notes  on  the  Flutter  of  Airscrew  Blades.   Brit- 
ish A.R.C..  R.  &  M.  Vo.    1258,  April  1929.   5  p.   (figures) 
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Suiiirnary  of  practical  experience  of  airscrew  flutter, 
chiefly  on  wooden  screws.  Full  scale  experiments  de- 
scribed, luinirn,.!:!  safe  thickness  and  choz'^d  ratios  for 
mahogany  blades  specified. 


Propeller  Balancing  Equipment.  Aero  Di- 


gest, V.  16,  no.  6,  June  1930.   p.  IIS.   (fi.ures) 

Descri|..tion  of  propeller  balancing  device.   By 'apply- 
ing this  device,  the  power  of  engine  improves  greatly 
and  vibrations  are  avoided  because  a  better  balance 
can  be  obtained. 


Brunelli,  P.  E.  La  Velocita  Critica  degli  Alberi  Po.rta- 
Elica.  l.'Otiziario  Tecnico  di  aeronautic  a,  v.  6,  no. 
3,    March  ICJO.   p.  219-229.   (figures,  tables) 

Brief  review  of  the  knovm  solution  for  ci'itical  speed 
of  propeller  shafts,  and  description  of  new  method  per- 
mitting more  complete  solution. 


Jennings,  V.  G.  and  Ormerod,  A.  Full  Scale  Experiments  on 

High  Tip  Speed  /iirscrev;;^  The  Effect  of  Thicknetjs  of  Sec- 
tion on  All-screw  Performance.  -British  A.R.C.,  R.  &  M. 
No.  13o9,  iiUg.  1930.   6  p.   (figures,  table) 

This  report  shows  that  a  decided  gain  in  efficiency  re- 
sults from  use  of  very  thin  sections  v^hen  the  tip  speeds 
approach  the  velocity  of  sound.  Experiments  also  shov/ 
that  flutter  occurs  at  approximately  the  same  tip  speeds 
for  full  scale  and  model  airscrews  of  the  same  material. 
Performance  tests s  full  scale  comparative  tests  of  air- 
screws witn  different  thickness/chord  ratios. 


Liebers,  F.  Contribution  to  the  Theory  of  Propeller  Vibra- 
tions. iJ.A.C.^.,  Tech.  iiiem.  No.  568,  June  19j0.  2ci  p. 
( f  igur e  s ) 

Translated  from   Zeit.  Tech.  phys . ,  v.  10,  no.  9,  1929- 
p .  3G1-36'J . 

Calculation  of  the  torsional  frequencies  of  revolving- 
bars  vvith  allov/ance  for  "che  air  forces.   Calculation  of 
the  flexural  or  bending  frequencies  of  revolving  straight 
and  taperea  bars  in  terms  of  the  angular  velocity  of 
revolutio:!..   Calculation  on  tae  basis  of  ^layleigh's 
principl'T  of  variation.   Error  estimation  and  the  accur- 
acy of  the  results .  ii.pplicatioji  of  the  theory  to  screw  pro 
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pellers  for  airplanes  and  the  liability  of  propellers  to 
damage  through  vibrations  due  to  the  lack  of  uniform 
loading. 


A  Flexible  Propeller  Hub.   Scientific  Ameri- 

V.  144,  no.  2,  Feb.  1931.   p.  124.   (figure) 


This  flexible  propeller  hub  was  designed  to  avoid  tor- 
sional vibration.   The  propeller  is  driven  by  means  of 
radial  spring  arms,  the  central  boss  of  the  arms  being 
keyed  to  the  shaft  in  the  usual  way.   This  reduces  the  stiff- 
ness of  the  system,  slov/s  dov-n  the  period  of  oscillation, 
yet  at  the  same  time,  affects  the  strength  not  at  8.11. 


^    Increasing  Power  Plant  Efficiency.   Aviation, 

V.  30,  noT  12,  Dec.  1931.   p.  695-693.   (figures) 

Discussion  on  paper  by  F.  V/.  Caldwell  on  propeller  pro- 
blems.  Torsional  flutter  can  be  guarded  against  by  the 
whirling  test  at  Wright  Fielc.   One  type  of  vibration 
capable  of  making  a  great  deal  of  trouble  in  flight  does 
not  ordinarily  appear  even  in  the  whirling  test.   It  is  a 
flexure  of  the  blade  in  the  plane  of  rotation  of  the  pro- 
peller, attaining  its  greatest  magnituce  v/hen  the  natural 
periods  of  vibration  synchronize  with  the  forced  periods 
resulting  from  the  variation  of  the  engine  torque  and  the 
impulses  of  the  separate  cylinders.   This  is  likely  to 
cause  failures  of  the  hub  and  breakages  of  the  blade  at 
the  point  of  attachment  to  the  hub. 


Caldv\fell,  F.  W.   Aspects  of  Airscrew  Design.   S.A.So  Meeting, 
Ohio,  Sept.  1-3,  1931. 

Also   Aviation  Engineering,  v.  6,  no.  1,  Jan.  1932. 
p.  14-15.   (figures) 

Discusses  various  types  of  vibration.   Use  of  the  pro- 
peller-whirling test  as  a  satisfactory  means  of  checking 
flutter.   The  most  troublesome  form  of  vibration  is  that 
occurring  in  the  plane  of  torque  caused  by  the  natural 
periods  or  forced  vibration  resulting  from  impulses  of  the 
engine  cylinders. 


Seewald,  F.   Flutter  in  Prooeller  Blades.   N.A.C.A.,  Tech.  Mem. 
No.  642,  Oct.  1931.   15  p.   (figures) 

Translated  from   Z.F.M. ,  v.  22,  no.  12,  June  29,  1931. 
p.  369-374. 

Also   D.V.L.  J  ahrbuch  1931,  Rep.  No.  219,  Part  II. 
p.  12-17. 
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Consiciti's  kinus   of  vibration  poesiblG   and  causes  which 
laight  pi'oduce   them,    in  an  attvjmpt  to   solve  problem  oi' 
I'lutter   m  pi'Dpuller   blades,      l^iscussas  comomtjd  tor- 
sional and  b.;nain^;  vioraoions.      iiocommends   further  ex- 
po vimental  inv'-'Stigations   to   determine   nature   and 
causes   of  viorations   of  propellers  vhich  have    shown 
viorations. 


Practical  Hints   on  Airscrev/s.     aircraft 


j-iU,- injuring,    v.    4,    no.   -^io,    Nov.    19?2-.      p.    3. 

Caus-s  of  airscrew  vioration  aiscussed.  Assembling, 
oalaucing  of  airscr-evs  and  repairs  to  airscrev/s  also 
aiscussea. 


Constant,  H.  Aircraft  Vibration,  xcoy.  Aero.  Soc.-Jl., 
V.  d6,  no.  c:o5,  March  1932.  p.  205-260.  (figures, 
table,  discussion) 

Physiological  ^-ffects  of  vibration  briefly  considered. 
Large  number  of  numerical  cases  eithibit^a  graphically 
of  the  p^ij'iodic  forces  iiiiposcid  by  engines  and  air- 
screws and  various  auroayn/unic  effects,  ~.nd  the  re- 
sulting vibrations  s^L  up.  Liiscussion  Drought  out 
suiYiciontly  the  difficulties  of  me:..surement  and  in- 
terpretation.  Paper  ir.iportant  as  a  quantitative  con- 
triouLion  xo  the  subicct. 


Dune  an  5  ./.  J.  and  Collar,  A.  H.   The  Present  Position  of 

the  Investigation  of  Airscrew  Flutter.   British  A.R.C. 
xi.  oc  II.   l\'o .  1518,  Dec.  15,  1932.   44  p.   (appendix, 
figures 5  t-ioles,  references) 


Part  I  -  Genertvl  review  of  past  work  on  aii'screw  flut- 
ter '.viLh  brief  and  non-m^themaxical  account 
of  invcstigcitions  aescribea  in  P.-.rts  11  and  III. 

part  II-  Mathematical  discussion  of  the  stability  of  a 
soliu  Cjlmcu-'icl  Dl...de  in  an  aii"stre:im. 

P:.rt  III-ACcount  of  experiiaents  on  moael  airscrews  with 
very  flexible  ol.des.   Descrioes  simple  arr;u">ge- 
uent  for  visual  ooserv^tion  of  flutter  of  rotat- 
ing blades.  Experiments  provide  cle  .r  aemon- 
strations  of  the  occurrence  of  unstaole  coupled 
oscillations  of  propeller  blades,  and  show  that 
critical  flutter  speed  I'ises  greatly  as  the  cen- 
ter of  gravity  is  moved  towards  the  le^iding 
e  age . 
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Guglielmetti,  A.   Prove  Dinamiche  degli  Aeroplani.   Rivista 
Aeronaut ica,  v.  8,  no.  7,  July  1932.   p.  26-60.   (fig- 
ures) 

Various  dynamic  tests  for  airplanes  and  parts  are  pro- 
posed and  their  equipment  described.   A  method  for  sub- 
jecting the  equipment  to  vibration  due  to  the  en^'ine- 
propeller  group  is  outlined.   Tests  are  considered  for 
reproducing  the  various  contingencies  of  flight  v/ith  a 
reproduction  of  the  vibration  effects  due  to  external 
causes  or  those  created  by  the  eng-lne-propeller  group. 
Com.plete  tests  covered  of  the  control  parts,  and  of  sep- 
arate structural  parts.   Details  of  a  means  for  testing 
propeller  blades  on  an  oscillating  bench  under  centrifu- 
gal forces.   Tanks  and  radiators  can  be  tested  by  the  same 
means. 


Hohenemser,  K.   Beitrag  zur  Dynan'iik  des  elastischen  Stabes  mit 
Anwendung  auf  den  Propeller.   Z.F.M.  ,  v.  23,  no.  2,  Jan. 
28,  1932.   p.  37-43.   (figures,  table,  references) 

Theoretical  discussion  of  the  flexural  overtones  of  sta- 
tionary and  rotating  blades.   Deflections  are  shown  graph- 
ically for  the  first  and  second  overtones.  An  example  is 
worked  out  for  an  airscrew  blade  and  numerical  'results 
tabulated  for  the  principal  mode  and  for  the  first  and 
second  overtones.   It  is  shown  that  the  latter  may  arise 
with  engines  of  more  than  5  cylinders. 


Liebers,  F.   Resonance  Vibrations  of  Aircraft  Propellers. 

N.A.C.A.,  Tech.  Mem.  No.  657,  Feb.  1932.   44  p.   (figures, 

references) 

Translated  from   L.F.F.,  v.  7,  no.  3,  May  16,  1930. 

p.  137-152. 

Also   D.V.L.  Jahrbuch  1930,  Rep.  No.  182.   p.  79-94. 

Consideration  of  the  various  possible  kinds  of  propeller 
vibrations,  resonance  vibrations  caused  by  unequal  im- 
pact of  propeller  blades  beirjg  the  most  important.   Their 
theoretical  investigation  m^'oe  by  separate  analysis  of 
torsional  bending  vibrations,  followed  by  mathematical 
application  of  the  principles  explained.   The  calculated 
data  is  illustrated  by  practical  examples.   Conclusions. 


Liebers,  F.    Propeller  Tip  Flutter.   N.A.C.A.,   Tech.  Mem. 
No.  683,  Sept.  1932.   17  p.   (figures,  references) 
Translated  from   Z.F.M. ,  v.  23,  no.  9,  Mav  14,  1932. 
p.  251-259. 

Also   D.V,L.  Jahrbuch  1932,  Rep.  No.  274,  Part  II. 
p.  20-28. 
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icuport   is   limited  to   a  case   of  tip  -rluttcr   •a.'here   out- 
side   intorf-^rGncos  force  vibrations   upon  thu   propeller. 
oUch   interfereiiccs  may  bo   set  up  by  th.e    un^'inu    or  may 
eo   th-^   r^^sult  of  an  uiisyr.imeti'ical  iielo.  of  f lo\v  *     Lis- 
cussion  based   on  math-^jm.itical  analysis   of  naoi.ral  fre- 
quencies  of  propeller   blad^^s   ''ith  respect  to   the   r.p.n. 
Theoretical  results  givun.      Eziperments,    expe:Limental 
m^-'ohod  and  tv^st  r-^sults   described. 


.orris,   a".        Thij_  T'j/o-Bladod  Airscrov^.      Aircraft  En^-'inu^i'ing. 
V.   ^i,    no.    3G,    F'^b.    l£eL  .      p.    34.      (figures,    i^^furenc-s; 

AU"(.,hoi'-   is  \.ull-knovn  for  his  mathematical   investi^;a- 
taons   of  torsional  vibration.      In  tl.is   article  hu   sur,i- 
marizes  H.    Constant's  remarks   on  aii'scrui;   a^ji^ocynaa-iic 
coupl-_s   in  a  ruc^nt  Iloyal  A':;ronautical  Society  l^cttxe. 
Theii  ho  givus   Lhe  mathematics   of  ti^-.,   theory  of  gyro- 
scopic  couples   of  t\JO-blacea  o.irscr<..\.'s .      i^in^.lly,    he 
reCulls   thu   i/hirling  of  sliafts   carrying  t\o-ruladed  air— 
screv;s.      The -article  constitutes   a   short  out  complete 
mathematiCcil  account  of  the  p  culi..rities  of  t\/o- 
blaaed  ;:irscre\/s. 


.erra.gli,    G.        Un  Sistema  ui  rT-enatiira  Aerodin.aViica.'     L'Aero- 
tecnica,    v.    12,    no.    7-0,    .^.uly-Aug.    19o2 .      p.    lOOc'.-lOrS. 
(ligures)  _      . 

An  aerodyn:'.i.iic  brake   for   ..irpl  .nes,    invented  ijy  the 
author  ana   triee  out   in  G:-ri-..jiy  on  a  Kler.im  raonoplan^ , 
is  desci'ibeu.      Construction  proble-ns   arising   ixi  the 
design  Ox'  the   piopeller.  to  avoid  dangerous  vibr:rLion- 
.,1  effects   are   aealt  \/ith,    :.nd  .,  method  foi'  mixed  wood 
.nd  metal  construction   is   outlined. 


Cj 


n,  A.  a.    The  Aecuctio 
V.  loC,  iio .  3537,  Oct. 
ITov.  J.   p.  503-604. 
ences) 

■n  of  Aircr; 

27,  19a3. 

(.:.pp  ..ndix, 

.ft  hoise.   Engineering, 

p.  <i75-4''(7  5  no.  35Je, 
figures,  tr.ales,  refer- 

aiscuss_s  ^ria,ine  and  . 
noise  in  aircraft. 

.irscre\/  as 

tv-.o  chief  sources  of 

Couch  5  II.   H.    Study  of  Types  of  Viai\  tion  Possialo  in  i^ir- 
cr..ft  Propellers.   a.C.I.C.,  v.  7,  no.  683.,  Nov.  20, 
19_>o.   20  p.   .'^ir  Uoi-i')s  T^ch.  x^ap.  llo .  3891.   (figures) 
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Pert   I  -  A  study  ox"  types'  oi'  vibr:.tion  possible  in  an 
c.ir■c:-■^i'^  propellei'o  A  standard  laethod  for 
finaing  the  natural  frequencies,  types  of  vi- 
bration ana  location  of  nodes  are  given. 
Tests  conducted  at  '-.'rigAt  Field. 

Part  II-  A  vibration  stuay  of  iiir  Corps  propeller  olade 
of::Lj687  for  ulade  angles  at  the  -x2   aegree  inch 
station  of  0,  10,  20,  etc.  up  to  80  degrees. 
Photographs  shov.'ing  the  location  of  the  nodes 
for  each  of  above  txngle  settings.   Sta^idard 
method  described  in  Part  I  usee.   Conclusions 
ana  reconii'iendatioiiS . 


Making  ,/ooden  ^.irsci'ews  Last  Longer.   Aero- 


plane, V.  46,  no.  9,  i^'eb «    28,  1934.   p.  3o4. 

Process  aevelopea  by  bchwartz  airscrew  \Jorks  in  Germany 
for  protecting  v^ooaen  airsci'e^^s.   r.y  this  process,  air- 
screw is  conipletely  enclosed.  \/i"Lhin  a  celluloid-like 
cat..ing  hermetically  sealed,   Tne  claim  is  mr.de  that  the 
process  increases  torsional  rii-gidity  and  so  prevents 
flutter. 


Caidvveli,  F.  V.   iiircr. ft-Propeller  Devulopiaent  and  Test- 
ing bummai'-ized.   S.A.E.-Jl.  (Tr:uis.),  v.  oS,  no.  2, 
;i.ug.  1934.   p.  297-310  "j  no.  3,  Sept.   p.  349-jb8 .   (fig- 
ures, taoles,  tciua-cions,  discussion) 

riug .  -  brief  discussion  of  the  aeroaynrjuics  of  air- 
craf u  propellers  .ma  experiments  carriea  out  in  the 
U.  So  in  the  last  I'evj   years.   Includea  is  a  discussion 
of  stress  analysis  c;,na  raethoas  of  measuring  vibration 
stresses.  Letermination  of  the  nj.tur.il  pei'iods  of  vi- 
bration Dy  tests.  Me:..surement  of  vibratory  stress  in 
roti.ting  blades  by  me-uis  of  "extensiometers"  .   Sept.- 
Propeller  testing  for  determination  of  strength.   For 
the  purpose  of  making  -iccelerated  tests  of  the  effect 
ox"  lorced  vibration  under  severe  overlor.d,  a  vibrating 
machine  is  described. 


Constant,  x- .   Aircrr.fL  Vior;..tion.   brinish  /i..ii.C.,  li.   L   M. 
K'o .  1637,  Oct.  19.js^.   jO  p.   (appendices,  figures, 
tables) 

buiiirn.arizes  progress  m,;de  in  researches  into  source  and 
general  ch:.rcicteristics  of  .-:ircr;:ift  viaration.   be- 
scribes  theoretical  ,  .nd  experimentitl  v.ork  recently  car- 
ried out  at  :.i.oyai  Aircr...ft  Establisiunent .   Vibrogr.'ph 
tests,  crried  ouo  on  engines  on  the  test-bed,  on  the 
hangar,  -md  in  a.ircr:.ft  in  flight  and  on  the  ground. 
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Calculated  the  forces  r.nd  couples  due  to  the  cnrine  end 
r.irscr^w  th-.t  are  oiToctiv^  in  pi'ociucing  vibration,  ;  nd 
thu  magnitude  of  their  effect  r;ie;'sured. 


Couch,  h.  H.    A  Study  of  t^roptllor  Vibi'ation.   Avi.ation,  v. 
.33,  no.  6,  June  IQo'^^.   p.  179-180.   (figures) 

Investigation  into  the  prool^m  of  repeated  failures  of 
mutal  propellurs,  built  from  m^.torials  thu  enauirance 
limits  of  which  v\;ere  Vi/^ll  aoove  tn^,  str^ssus  comput^a 
for  th_m  under  opcr^.ting  conditions.   Since  the  prob- 
lem W..S  not  on>j  of  simple  stresses,  a  stuay  \!/>-.s  m.idc 
of  typ^js  of  vioration  possible  in  'lircr  .ft  propi^ll^rs 
to  le..rn  v-;hc"Lhv.r  vior..Lion  was  responsible  for  the 
failures.   DL;Script-on  of  acLu»l  uxpurinLntr.tion  - 
olade  action  una^r  vibr  x-on.   Stuay  of  IG  ol Lde  fail- 
ures which  occurred  curing  operation.   Causes  of  i'rdl- 
ure .  Effect  of  ol:.de  angle  on  resonant  frequencies. 
An  Air  Corps  Information  Circular  gives  standard  meth- 
od for  obtaining  the  rssonrnt  vioration  frequencies. 


Morris,  J.   Some  D^/namical  Characteristics  of  Propellers. 

Koy.Aero.  Soc.-Jl.,  v.  38,  no.  288,  Lee.  19o4.  p.  987- 
997.   (figures) 

General  expressions  given  for  forces  and  moments  of  in- 
ertia of  blades.  A  simplifiea  blade  for.  being  assumed, 
the  solution  of  differential  equation  of  oending  vibra- 
tion Developed  in  series  for  fii'st  and  ti-ird  approxima- 
tions.  Numerical  values  are  found  for  the  elade  form 
assmied.  Alternatively,  riayleif.h's  approximate  method 
applied  and  niaraerical  results  given.   To."asional  vibi-a- 
tions  aiscussed  lor  a  simple  case  and  tne  results  ex- 
tenaed  to  a  crankshaft  «'ith  many  tiii'oi;^"S. 


Aesearch  Symphcny.  Aviation,  v.  o4,  no.  6, 

^-une  19^i5.   p.  15-18.   (figures) 

ririef  recapitulation  of  sor-e  of  -the  pi'incipal  movements 
of  the  10th  Annual  Engineering  x.esearch  Confeivnce  of 
N.ii..C.A.  :uncludes  discussion  of  propeller  vibration. 
Method  of  scaling-  down  propdl-r  vibration  effects  I'or 
study  is  shown.  Discusses  change  in  mounting  and  meth- 
od of  riltering  out  propeller  noisc. 


Scheduled  Air  Line  Accident  i-^eports .   Ail- 

Commerce-riul. ,  v.  7,  no.  4,  Oct.  lb,  1935.   p.  92. 
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Cause  of  accident  to  Stimson  Model  A  plane  01"  Delta  Air 
Lines,  Inc.  on  Aug.  14,  19J5  disclosed.   Left  out-board 
engine  was  torn  from  piano  as  result  of  unbalanced  con- 
Gition  caused  by  breaking  of  propeller  blade,   i-'ailure 
occurred  as  result  of  re-sonance-  condition-  due  to  nat- 
ural periods  of  vibration- of  propeller  blades,  erigine, 
and  enrine  mount  coinciding  with  the  engine  epeuds  and 
propeller  pitch  settings  usca. in  flight  operations  with 
this  particular  type  and  model  aircraft,.   Corrective 
measures  taken. 


burton,  W.  E.   Testing  Propeller  Blades.  Popular  Aviation, 
V.  16,  no.  4,  April  1965.   p.  229-230'^    26G-261. 
(figures) 

An  analysis  of  perfected  methods  for  testing  propeller 
vibration.  '   ■ 


Drydenj  H.  L.   ii.n  Experimental  Attack  on  the  Propeller  Vi- 
bration Proolem.   Paper  -  Session  on  Pov'er 'Plants  and 
Fuels,  Third  Annual  Meeting,  Inst,  of  Aeronautical 
Sciences,  Jan.  29-30,  1936. 

Aim  of  study  is  a  aiagnosis  of  the  causes  of  failures 
of  propellers  in  flight.  Evidence  points'  to  resonant 
viorations -of  the  propeller  blade  itself  or  of  the  pro- 
peller-crankshaft system  as  the  source  of  alternating 
stresses  of  sufficient  magnitude  to  produce  the  ob- 
served failures.  Line  of  attack  outlined:  (1)  devel- 
op- a  method  for  applying  periodic  impulses  of  con- 
trollable' frequency  and  amplitude  to  non-rotating 
blades,  so  as  to '-set  up  resonant  vibrations  of  suffi- 
cient amplitude  to  cause  failure,  "if  possible  5  (2) 
develop  a  method  ror  measuring  the  stresses  set  up  in 
the  vibrating-  blade  and,  if  possible,  ootain  values 
at  the  points  of  failui^e  for  the  stresses  just  preced- 
ing failure,  (3)  extena  these  methods  to  propeller  blades 
in  rotation.  Description  of  model  and  type  of  equip- 
ment used  f or' viorating  non-rotating  propellers  5  possi- 
■  bility  of  viurating  rotating  propellers  by  same  means. 


Hansen,  M.  and  Mesr^ier,  G.   Luftschraubensch\«ingungeno  Air- 
craft Engineering,  V.  7,  no.  7j,  March  1935.   p.  65-69- 
(figures,  references) 
■  Translated  frora   Z.F.M. ,  v.  24,  no.  11,  dune  6,  1933. 
p.  298-304.   (figures,  table,  references) 

A  simple  method  for  calculation  of  natural  frequencies 
>v/,  and~N\ ,  of  the  bending  oscillations.   Simple  model 
experiments,  by  which  the  calculated  frequencies  have 
been  checkea  by  actual  measurement^  good  agreement. 
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Effect  of  centrifugal  forces  on  the  frequency  of  oscilla- 
tions of  a  revolvir^  airscrew  are  examined.   The  most 
important  result  was  the  discovery  that  not  only  the 
fundamental  free  oscillations,  but  also  the  overtones  of 
the  first  order  can  occur  within  the  working  range  of  a 
high  speed  airscrev/,  and  that  the  power  unit  is  the  main 
cause  of  the  oscillations,  v/ith  the  same  type  of  appa- 
ratus, tests  were  also  made  on  a  stationary  aeroplane 
vmich  confirm  the  results  of  calculations.'  Review  of 
the  fundamental  principles  on  v/hich  the  method  of  cal- 
culating the  natural  frequencies  of  airscrew  oscilla- 
tions is  based. 


Munk,  M.  M.   Propeller  Stresses.  Aero  Digest,  v.  26,  no.  5, 
May  1935.   p.  22-26.   (figures) 

An  elementary  descriptive  account  is  given  of  the 
stresses  in  an  airscrew,  particularly  from  vibration 
in  resonance.   Simple  formulae  are  given  with  a  correc- 
tion factor  for  blade  vibration.  Test  described  where- 
by the  propeller  can  be  conveniently  observed  and  the 
nodes  of  the  critical  vibration  located.  Corrections 
proposed. 


Ramberg,  W. ,  Ballif,  P.  S.  and  West,  M.  J.   Method  for  De- 
termining Stresses  in  ^   Non-Rotating  Propeller  Blade 
Vibrating  with  a  Natural  Frequency.  Bur.  of  Standards- 
Jl.  of  Res.,  V.  14,  no.  2,  Feb.  1935.   p.  189-215. 
Res.  Paper  No.  764.   (figures,  tables) 

propeller  failures  in  flight  generally  are  fatigue 
fractures  which  point  to  resonant  vibrations  setting 
up  excessive  alternating  stresses  as  probable  cause 
of  failure.   A  method  is  cescribed  for  measuring  and 
calculating  such  alternating  stresses  for  the  case  of 
a  non-rotating  propeller  vibrating  in  resonance  with 
an  alternating'  torque  applied  to  its  shaft.   Complete 
picture  of  stress  distribution  in  such  a  propeller  is 
obtained.   Stress  distributions  are  obtained  for  a 
duralumin  blade  vibrating  v;ith  its  fundamental  mode 
and  for  the  same  blade  vibrating  with  its  second  har- 
monic mode  (-v/ith  a  node  near  the  tip).   Mea3ured  stress 
distributions  and  frequencies  for  two  modes  checked  by 
those  calculated  from  theory  of  vibrating  beams  of 
variable  section.   The  effect  of  restraint  at  the  hub 
on  frequency  and  on  stress  distribution  investigated 
theoretically,   a  further  check  on  the  measurements 
m.ade  by  examining  artificially  produced  fatigue  fail- 
ures in  eight  non-rotating  blades.  Experimental  and 
theoretical  discussion. 
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Thoodorsen,  T.   Vibration  of  Propeller  and  Engine  Crankshaft. 
Pr.per  -  Session  on  Aerudjnamics,*  Third  Annual  Meeting, 
Inst,  of  Aeronautical  Sciences,  Jan.  29-30,  1935. 

Classification  of  propeller  failures  (snank  and  tip  fail- 
ures).  The  former  caused  oy  engine-crankshaft  unit  form- 
ing a  mechanical  system  (propeller-engine  coiibination) 
capable  of  torsional  vibrations.  Due  to  concentration 
of  inertia  in  propellei'  and  engine,  there  is  only  one 
critical  response  frequency  in  the  neighborhood  of  10,000- 
13,000  vibrations  per  min.  for  modern  one  and  two  row 
radi;'.l  engines.   In  the  latter  case,  propeller  exhibits 
several  modes  of  critical  response .   Fundamental  near 
2000  cycles  per  min.,  second  moae  at  aoout  6p00  and  the 
third  at  10,000-12P00.   Frequencies  easily  moasur<:;d  on 
stationary  propeller r,  they  are  increased  by  the  effect 
of  Centrifugal  force.  A  new  m.ethod  developed  to  obtain 
this  effect  accurately  by   siraple  moans,  v/hich  is  the  use 
of  a  1/10  size  model  stretched  to  full  size  along, the 
blades.  Method  described.   Results  of  experimental  tests 
shov/  good  agreement  with  available  results  by  Liebers 
for  the  fundamental,  and  theoretic  -1  calculations  by 
Hohenef'iser  for  the  SeCond  and  third  mode. 


Theodorscn,  T.  Propeller  Vibrations  and  the  Effect  of  the 
Centrifugal  Force.  N.A.C.A.,  Tech.  Note  No.  516,  Feb. 
1935.   13  p.   (figures,  references.) 

Method  devised  for  deten.iining  the  I'requencieS  of  the 
various  modes  of  a  stationary  pi-opeller  and  tue  associa- 
ted crankshaft.  Also  a  method  for  obtaining  the  effect 
of  the  Centrifugal  force  on  a  revolving  propeller  by 
the  use  of  a  flexiole  model.   The  various  modes  of  vi- 
bration that  a  propeller  is  capable  of  performing  are 
first  described,  and  convenient  methods  of  determining 
them  explained.  Mathematical  instructions  for  apply- 
ing the  methods. 


Van  Vliet,  J.  D.   Stresses  in  Propeller  Blades.   Popular 

Aviation,  v.  IG,  no.  4,  Api'il  1936,   p.  237-238; 263-264, 
(figures) 

A  graphical  analysis  of  stresses  developed  in  airplane 
..  propeller  blades  during  flight,  the  vibrations  that  at- 
tend the  operation  of  the  propeller  r_nd  the  materials 
employed. 


Cald'u/ell,  F.  '''K        Proi^eller  Advances,   Aeronautical  Sciences- 
Jl.,  Vo  3,  no.  6,  April  1936.   p.  219. 
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Subjbct  of  pi'opellors  outlined  to  provoke  discussion  by 
other  speakers.   Pi^rticular  rufereiice  is  ra::.de  to  inter- 
rel-.:tion  oi"  propeller  and  power  plant  in  r^grira  to  a^ro- 
aynamics  tvud  ri_son;'.nC'j  vibrritions  and  to  materials  and 
stresses.  Extousiometurs  for   measureratnt  of  vibration 
stresses  are  n;.jned. 


Clcusing,  L.  A.   Analyzing  Propeller  Vibrations.   V/estern 
Flying,  v.  16,  no.  6,  May  1936.   p.  11-12,  26,  28,  45. 
(figures) 

Analysis  concerning  the  study  of  the  Materiel  Division 
of  the  Army  Air  Corps.   Kinds  of  vibrations  producing 
propeller  failure 5  the  manner  in  which  propellers  on 
airplanes  are  set  into  vibration;  the  types  of  breaks 
caused  by  the  various  types  of  vibrations,  and  the 
method  by  which  a  propeller  may  be  designed  to  be  free 
from  any  vibrations . 


Couch,  H.  PI.   Propeller-Crankshaft  Vibration  Problems. 

A.C.i.C,  V.  8,  no.  703,  April  15,  1936.   12  p.   Air 
Corps  Tech.  Hep.  No.  4163.   (figures) 

Also   Mechanical  Engineering,  v.  5o,  no.  4,  April  1936. 
p.  2I0-221. 

Part  I  -  Devoted  to  a  stuay  of  types  of  vibration  pos- 
sible in  aircraft  propellers.  Description  and 
photographs  of  typical  failures.   Types  of 
cranksiiaft  vibration  aiscussed  Vi/ith  reference 
to  their  effect  on  propeller  hubs  and  blades. 
Object  is  to  determine  cause  of  propeller  fail- 
ures in  Air  Corps.  Actual  tests. 

Part  II-  Includes  a  description  of  several  types  of 

pick-ups  to  obtain  vibrations  under  operating 
conditions.   Several  Liethods  of  eliminating 
severe  crankshaft  and  propeller  vibrations  pro- 
posed. 


Lampton,  G.  T.   Testing  of  Controllable-Pitch  Propellers. 
A.S.M.E.-Trans.,  v.  58,  AER  58-3,  1936.   p.  263-2G6. 
(figures,  table) 

Test  methods  and  equipment  successfully  used  both  in 
the  development  and  in  the  testing  of  the  Lycoming- 
Smith  propeller.  Vibration  tests,  conducted  in  accoid- 
ance  with  the  U.  S,  Army  Air  Corps  technique,  form  the 
largest  part  of  the  test  work.   The  company  and  several 
governmental  agencies,  notably  the  Air  Corps,  are  nov; 
vjorking  on  instrumentation  and  technique  for  the  detec- 
tion of  resonance  under  actual  operating  and  flight 
conuitions . 
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Liebors,  F.   Analysis  of ,  the  Throe  Lov\?ost  B'.;ncling  Frequen- 
cies of  a  Rotating  Propellur.  H.A.C.A.,  Tech.  Mem.  No. 
783,  Jan.  1936.   16  p.   (appendix,  fi^'ures,  references) 
Translated  from   L.F.F.,  v.  12,  no.  5,  Aug.  31,  1935. 
p.  165-160.   (D.V.L.  :-ep.  No.  36/11) 

Available  literature  on  rotating  propeller  oscillations 
reveals  its  lack  of  uniformity  in  interpretation,  part- 
icularly as  concerns  the  data  on  the  overtone  frequen- 
cy vi/ith  respect  to  the  centrifugal  forces.  PreS'^nt  re- 
port is  survey  of  existing  data  for  computing'  the  bend- 
■  ,.  .ing  .frequency  and  a  check  on  the  dependability  of  the 
calculating  methods. 


Liircnbaum,  K.   Vibration  of  Crankshaft-Propeller  Systems. 
S.A.E.-Jl.  (Trans.),  v.  39,  no.  6,  Nov.  19vi6.   p.  469- 
479.   (figures,  equations,  discussion) 
Also   Automotive  Industries,  v.  74,^.  no!.. •  26,  June  27, 
1936.   p.  914-915,  917. 
.  L.F.F.,  V.  13,  no.  10,  Oct.  12,  1936.   p.  346- 
366.  . 

Discrepancies  between  torque-stand  and  flight  measure- 
ments of  torsional  viuration  on  the  same  engine  may 
explain  propeller  fractures  due  to  flexural  Vibration, 
•i^ecent  fatigue  fractures  of  crankshafts,  differing 
from  those  due  to  torsional  vibrations  must  be  attri- 
buted to  longitudinal  vibration*.  Degrees  of'  freedom 
are.  aiscussed  with  a  graphical  sur.ir.iary  of  vibration 
frequencies.   Vibration  forus,  sources,  stresses  and 
■  •   resonance  are  subjected  to  mathematical  analysis. 

Three  effective  measures  against  vibration  given.  It 
is  proposed  to  separate  the  crankshaft  and  propeller 
througii  the  interposition  of  a  flexible  spring  con- 
nection to  obtain  a  crankshaft-propeller  system  that 
vt/oula  be  vibration- free  to  a  large  degree  within  the 
operating-speed  range.  Such  construction  v./ould  per- 
mit decreased  crankshaft  diiaensions  and  weight. 


Riz,  P.   Determination  of  Natural  Frequency  of  Airscrew 

Blade  Oscillations.   Central  Aero-Ilydrodynamical  Inst. 
Moscow,  iiep;  NOo  281,  19d6 .   20  p.   (figures,  tables, 
references)    (In  Russian  v^fith  English  abstract) 

Approximate  solution  given  (with  several  simplifying 
suggestions)  of  the  problem  of  the  natural  oscilla- 
tions of  an  airscrew  olade  according  to  the  Galerkin 
method.   Formulae  given  for  the  determination  of  fre- 
quency of  basic  tone  and  first  overtone  applicable 
to  blades  of  any  form:  v/lth  known  laws  of  variation  of 
the  areas  and  moments  of  inertia  of  the  section  along 
the  blade.   Effect  of  centrifugal  forces  on  frec^uency 
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of  flexural  oscillations  investigated.   Frequency  of  tor- 
sional oscillations  for  a  particular  aerofoil  suitable 
for  airscrew  design  roughly  determined. 


Watts,  H.  C.  Airscrev;  Development.  Roy.  Aero.  Soc.-Jl., 
V.  40,  no.  307,  July  1936.  p.  483-523.  (appendices, 
figures,  tables,  references,  discussion) 

Discussion  in  general  of  airscrew  development.   Part 
II  deals  v/ith  materials  (v/ood,  aluminum  alloy,  magne- 
sium, hollow  steel  and  micarta)  in  use  for  airscrews, 
various  advantages  and  properties.  Relationship  of 
these  materials  to  fatigue,  vibrations,  torsional  rigid- 
ity, dynamic  balancing  and  flutter. 


Wheatley,  J.  2 .   A  Study  of  Autogiro  Rotor-Blade  Oscilla- 
tions in  the  Plane  of  the  Rotor  Disc.   N.A.C.A.,  Tech. 
Note  No.  581,  Sept.  1936.   l4  p.   (appendix,  figures, 
tables,  equations,  references) 

Analysis  of  the  factors  governing  the  oscillation  of  an 
autogiro  rotor-blade  in  the  plane  of  the  rotor  disc 
showed  that  the  contribution  of  air  forces  to  the  re- 
sultant motion  was  small  and  that  the  oscillation  is 
essentially  a  direct  effect  of  the  rotor-blade  flapping 
motion.   Comparison  of  calculated  oscillations  with 
those  measured  in  flight  on  three  different  rotors  dis- 
closed that  the  calculations  agreed  satisfactorily  with 
experiments.   Calculated  air  forces  on  rotor-blade  ap- 
pear to  ba  larger  than  ecperimental  ones,  but  this  dis- 
crepancy can  be  attributed  to  the  deficiencies  in  the 
strip  analysis. 


The  One  Blade  Propeller.   Aeroplane,  v.  42, 


f 


no.  1345,  March  3,  1937.   p.  253.   (figures 

A  propeller  is  described  having  only  one  blade  and 
balanced  by  a  counter-weight  on  the  opposite  side  of 
the  hub  equal  to  the  weight  of  the  blade.   U.S.  inven- 
tion claimed  to  increase  airplane  speed  by  26  to  30% 
and  the  rate  of  climb  by  33  1/3/5,  and  to  eliminate  vi- 
brations.  A  fev/  details  given. 


Offset  Propeller  Raises  Performance.  Aero 


Digest,  V.  31,  no.  2,  Aug.  1937.   p.  58.    (figures) 

Flight  tests  of  the  Maynard-DiCesar  propellers  have  in- 
dicated increased  cruising  speeds,  reduced  vibrations. 
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lov/er  engine  temperatures  .and  a  10%  jump  in  airspeed 
and  climb.   P.  DiCesar,  designer,  states  that  the 
practice  of  offsetting  the  blades  at  the  hub  gives  a 
decided  arc  which  tends  to  bring  the  point  of  propel- 
ler fatigue  4"  nearer  the  hub.   The  arc  blades j  he 
claims,  incur  a  larjer  airstreara  by  a  larger  bite  of 
air,  this  airstream  leaving  the  blades  at  a  sharp  bias 
and  being  directed  under  the  plane. 


Caldwell,  F.  W.   The  Vibration  Problem  in  Propeller  Design- 
ing.  S.A.E.-Jl.  (Trans.),  v.  41,  no.  2,  Aug.  1937. 
p.  372-380.   (figures) 

Paper  presents  an  effort  on  the  part  of  the  propeller 
designer  to  look  at  some  phases  of  the  vibration  prob- 
lem as  it  affects  him.   Brief  description  of  some  of 
the  work  being  done  in  vibration.   The  subject  is 
treated  from  the  aspect  of  experimentation  and  the  phys- 
ical phenomena  without  any  effort  to  introduce  the  math- 
ematical phase  of  the  subject.  Examples  are  given  of 
the  measurements  of  the  vibratory  stress  in  propeller 
blades  by  a  nev^/  method  introduced  during  the  last  year. 


Carter,  B,  C.   Airscrew  Blade  Vibration.   Pap^r  -  Roy.  Aero. 
Soc,  March  11,  1937. 

Past  v/orks  on  propeller  vibrations  suffer  from  a  number 
of  inaccuracies  both  as  to  the  mathematical  treatment 
as  well  as  in  the  experimental  methods  adopted.   This 
paper  attempts  lo  fill  these  gops. 


De  Forest,  A.  V.   Measurement  of  Prop^jllor  Stresses  in 

Flight.  Aeronautical  Sciences-Jl. ,  v.  4,  no.  6,  April 
1937.   p.  227-  232,   (figures,  bibliography) 

Practical  solution  of  the  problem  of  measuring  aircraft 
propeller  stresses  in  flight.   For  study  of  the  air- 
plane propeller  equipment  must  be  designed  to  result  in 
giving  adequate  strength  to  all  pari, 3  with  a  niiirmum  of 
parasitic  weight  in  oru-.^r  no^  to  decreawse  the  aerodyna- 
mic exficiercy  of  the  propeller  blade,  Var-'icus  devices 
were  used  and  failed.   l;lV.i''n:,tely,  a  pick-up,  which  ful- 
filled the  desired  coviditrons  to  a  degree  whinh  permit- 
ted a  prr,c-:i'.:al  and  accurate  cc/atinaour.  recorciij-.g  of 
propeller  stresses  in  flight.^  at  rr.y  s^lecced  points  of 
the  hub  a.nd  blades,  was  evolved.   Suitable  directional 
acculerometur  units  and  torsional  vibration  units  have 
been  evolved  at  M.I.T.   It  is  to  be  expected  that  a 
combination  of  these  instruments  with  a  dynojnic  strain 
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measurement  of  a],l  importc.nt  p::.rts  of  propeller  and  en- 
gine will  lead,  to  a  much  better  undei- standing  of  the 
origin  of  propeller  stresses  than  has  her'etofoi'-e  been 
possible. 
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AIRCRAFT  ENGI]nE  VIBRATION 


Simmons,  L.F.G.  Investigation  of  the  Fracture  of  E;iliaust 
Springs.  British  A.R.C,  R.  &  M.  No.  241,  Farch  1916. 
p.  585-592.   (appendix,  figure)  .  ,. 

Investigation  of  the  cause  of  fracture  of  exhaust  springs. 
Various  conceivable  causes  examined.   Failure  attributed 
to  fatigue,  due  to'  excessive  oscillations  set  up  through 
synchronisation  of  vibrations  due  to  the  motor  with  those 
of  the  spring.  Period  of  vibration  determined  by  exper- 
iment and  confirmed  by  calculation.   Remedy  suggested. 
Appendix  is  a  mathematical  investigation  into  vibrations 
of  a  spiral  spring  under  an  initial  compressive  load, 
with  a  view  to  the  improvement  of  the  design  for  a  partic- 
ular engine . 


Morris,  J.   The  Bending,  Vibrating,  and  "'Thirling  of  Loaded 

Shafts.   British  A.R.C,  R.  &  M.  No.  551,  Oct.  1918.  39  p, 
(appendices) 

Simple  method  for  dealing  with  the  whirling  of  a,  shaft, 
running  in  any  number  of  bearing^  and  having  any  nuniber 
of  concentrated  loads,  of  which  the  inertia  is  taken  into 
account.  New  method  of  -attacking  the  design  problems  of 
avoiding  critical  speeds  for  all  angular  velocities  of 
crankshaft  required  in  flj-rht.  General  formulae  for 
practical  cases.   These,  with  tables  giving  various 
coefficients  connected  v\?lth  shafts  or  beams,  enable  one 
to  find  iram.ediately  an  equation,  for  determining'-  required 
critical  angular  velocity,  or  pe.riocs  of  vibration,  etc. 


Blondel,  A.  ■  Vibration  ef Resonance  des  Arbres  lorte-Helice. 
Inst,  de  France,  Acad,  des  Sciences,  Comptes  Rendus ,  v. 
■  178,  April  22,  1924.   p.  1403-1411. 

Theoretical  treatment  and  dovelooLient  of  equations  for 
the  case  where  there  is  an  apprec.Uiblc  leng'th  of  shaft- 
ing b->j"cween  the  engine  and  the  propellei*.   Aj^plication 
to  marine  engines  and  airship  engines. 


Allen,  J.'7.   Generator  Froblem.s  Due  to  Crankshaft  Vibration. 
Mechanical  Engineering,  v.  47,^  no.  10,  Oct.  192^-.   p.  793- 
794.   (figures)     '     '  .     ".    .' 
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Discussion  of  the  requirements  for  a  generator  for  the 
Liberty- 12  engine,   preparations  are  under  way  actually 
to  measure  the  generator-drive  deflection  by  locating  a 
v/heat  St  one -bridge  network  at  points  where  the  amount  of 
deflection  is  desired.   Oscillograph  records  will  be 
taken  under  conditions  of  no  deflection.   Should  these 
tests  come  up  to  expectations,  the  actual  deflections 
and  stresses  in  the  generator  drive  v/ill  be  better 
understood  and  generator  couplings  will  be  designed 
accordingly. 


Gregg,  D.   Gear-Driven  Plane  Supercharger  Passes  Dayton  Air 
Tests.   Automotive  Industries,  v.  53,  no.  2'Z,  Nov.  26, 
1925.   p.  9C6-90S.   (figures) 

The  Air  Service  Engineering  Division  finds  early  failure 
due  to  crankshaft  torsional  vibration.   The  use  of  a 
larger  impeller  shaft  and  flexible  coupling  solves  the 
problem. 


Carter,  3.  C.    Torsional  Vibration  in  Engines.  Effects  of 
Fitting  a  Damper,  a  Flywheel,  or  a  Crankshaft-Driven 
Superchai^ger.   British  A. R.C  ,  R.  &  M.  No.  1G53,  Feb. 
1926.   37  p.   (figures) 

Theoretical  analysis  to  determine  the  minimum  moment 
of  inertia  needed  for  a  vibration  damper  to  be  effec- 
tive.  Analysis  is  given  of  the  functioning  of  the 
viscous  friction  Lanchester  damper.   Deductions  are 
made  as  regards  the  operation  with  solid  friction. 
Formulae  are  evolved  giving  the  forced  vibration  ampli- 
tude for  the  case  of  an  engine  fitted  with  an  elasti- 
cally  connected  viscous-friction  damper.   In  an  appen- 
dix, the  o^uestion  is  investigated  theoretically  whether 
a  lighter  damper  can  be  made  to  suffice,  by  adopting  a 
drive  of  suitable  elasticity,  and  giving  the  damper- 
coefficient  its  corresponding  optimum  value. 


carter,  B.  C  and  Sv/an,  A.   Torsional  Vibration.   Automobile 
Engineer,  v.  16,  no.  213,  March  1926.   p.  86-88. 
(figure) 

Notes  in  connection  with  crankshaft-airscrev;  systems. 
Enumeration  of  the  general  conclusions  reached  regard- 
ing multi-crank  engines,  and  outline  of  a  simple- 
method  of  determining  the  frequency  of  natural  vibration 
in  particular  cases. 
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Moullin,  E.  B.   On  the  Equivalence  Between  the  Dynamical 
System  of  a  Multi-Crank  Fly-vheel  System  and  a  Cer-tain 
■  Electrical  Circuit,  with  some  Suggestions  for  Measuring 
Critical  Speeds  and  Shaft  Str-esses  by  Analogy.   British 
A.R.C,  H.  &  M.  NOo  1045,  April  1926.   9  p.   (figures) 

Because  of  breakages  of  crankshaft  of  large  aeroplane 
engines,  and  because  of  the  relative  lightness  of  these 
engines,  existing  methods  of  analysis  have  to  be  modi- 
fied to  find  and  avoid  critical  speeds,  and  for  cal- 
culation of  stresses.  A  simple  method  given  for  avoid- 
ing calculation  of  the  critical  frequency.   Extension 
proposed  to  include  case  of  variable  inertia,  and  the 
case  of  a  couple  acting  on  each  crank.   Suggestions 
added  for  suitable  sizes  of  the  moments  of  inertia  of 
the  system. 


Calderwood,  J.   An  Investigation  of  Torsional  Vibration, 

with  Particular  Reference  to  Aircraft  Engines.  Junior 
Inst,  of  Engineers-Jl.  and  Rec o  of  Trans.,  v.  37,  Part 
12,  Sept.  1927.  p.  607-622.  (appendix,  figures,  ref- 
erences, discussion) 

Observations  on  torsional  vibration.  Appendix  contains 
formulae  derived  for  calculation  of  natural  frequency 
of  vibration  of  various  arrangements  of  shafting  such 
as  occur  in  airplane  and  airship  engines. 


Carter,  B.  C.   Dynamic  Forces  in  Aircraft  Engines.  Roy. 
Aero.  Soc.-Jl.,  v.  SI,    no.-  196,  April  1927.   p.  278- 

■  328.   (appendix,  figures,  references,  discussion) 

Discussion  of  natural  torsional  vibration  and  its 

■  application  to  single-throw  radial. engine .   Calculation 
of  main  synchronous  speed.  Effects  of  driving  damper 
or  supercharger  from  tail  end  of  crankshaft.  Effects 
of  big  end  clearance  in  single-tiirow  radial  engines. 
Torsional  vibration  in  multi-crank  engines..  Frequency 
equations  for  various  airscrtv-crankshaft  systems. 


McLaughlin,  G.  F.  '  Ford's  Latest  Monoplane.  Aero  Digest, 
V.  10,  no..  2,  Feb.  1927.   p,  95. 

■  A  full  description  of  Ford's  two-cylinder,  air-cooled, 
light  monoplane  of  the  low-v/ing  type .  .  The  two  cylin- 
ders are  horizontally  opposed,  offset  because  of  the 
double-throw  crankshaft.   This  type  of  cylinder  ar- 
rangement is  easy  to  balance,  and  vibration  presents 
no  problem. 
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Morris,  J.   Dynamical  Forces  in  Aircraft  Engines.  Some  Ob- 

ser-vations  on  Major  Garter's  Paper.  Roy.  Aero.  Soc.-Jl., 
V.  31,  no.  198,  June  1927.  p.  677-585. 

Mathematical  discussion — should  the  running  speed  be 
above  or  belovi/  the  critical  speed,  and  if  so,  by  how 
much?  Discussion  in  relation  to  Major  Carter's  paper  on 
torsional  vibration,  v.  31,  no.  196,  p.  278-328. 


The  A. B.C.  "Hornet"  Engine.   Flight,  v.  20, 


no.  33,  Aug.  16,  1928.  p.  702-705.   (figures) 

A. B.C.  Motors,  Ltd.  has  developed  an  air-cooled,  "flat 
twin",  4-cylinder  engine,  the  Hornet,  75  B.H.P.  at  1875 
r.p.m.  'j/hen  Hornet  is  running  on  test  bench,  one  can 
feel  no  vibration  at  all,  and  a  very  small  spring  washer, 
left  on  the  framev;ork  of  the  test  bench,  remained  there 
for  many  hours  of  running.  Not  only  has  this  washer 
not  been  shaken  off,  but  it  does  not  appear  to  move  at 
all.  This  is  not  a  very  scientific  proof  of  the  smooth- 
ness of  the  engine,  but  does  provide  a  rough  and  ready 
demonstration  of  entire  absence  of  vibration.  Actual 
test  in  aeroplane  to  be  made  in  a  "Widgeon"  light  plane. 


Constant,  H.   On  the  Stiffness  of  Crankshafts.  British 

A.R.C.,  R.  <k  M.  No.  1201,  Oct.  1928.   16  p.   (appendix, 
tables,  figures) 

A  number  of  crankshafts  were  submitted  to  static  torsion- 
al tests  out  of  bearings,  and  from  the  results,  a  ra- 
tional formula  was  devised  for  stiffness  of  a  "normal" 
crankshaft  under  these  conditions.   The  effect  of  "ab- 
normalities" was  ascertained,  and  a  method  was  reached 
for  making  a  close  estimate  of  the  stiffness  of  crank- 
shafts of  vi/idely  varying  design.  Application  of  formula 
for  determination  of  torsional  resonance  speeds,  brief- 
ly considered. 


Morris,  J.   Shaft  Speeds.  Automobile  Engineer,  v.  19,  no. 
242,  June  1928.   p.  217-219.   (figures) 

Analysis  of  best  running  conditions  for  aircraft-engine 
crankshafts.  Avoiding  running  speed  which  may  approxi- 
mate too  closely  to  resonant  speed.   Question  of  whether 
running  speed  should  be  above  or  below  critical  speed 
and  if  so,  by  what  amount.  Determining  lightest  shaft 
able  to  withstand  stresses  involved  in  running. 
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Zur  FvRrc-   dpr  Kurvpnbphmotorcn.   Antom, 
Tech.  Zeit.,  V.  ^2/  no.  22,  Aug.  10,  T929.   P-  '•'79. 

The  p.nelysis  of  this  engine,  '«'hich  Inptead  of  a.  cr?nk- 
sh=ft  employp  ?  ppeolpl  cpm. contour,  shovpci  a^lprge 
vpriptlon  in  torqu'^  "'hioh  mpy  be.  thf~-  cruse  of  "the  he=vy 
vibration  observed  when  mounted  in  =n'  peropl?ne. 


Beck,'  W.   Progress  in  H-'^rmany . '  Aircraft  Engineering,  v.  1, 
•   -no.  3,  May  1P29.   p.  ?5l-g2. 

Description  of  the  new  Junkers  engine,   '^rlal  flight 
with  Junkers  engine,  IT?rk  01,  was"  carried  out  without 
any.  cpsing  on  the  front  of  It  pnri  Ipstec?  l^-  minutes, 
remonstrpted  the  fact  that,  when  mounted  in  pn  pero- 
plane,  its  performance'  was  faultless,  pnd   that  th<^  two 
junkers  oscillation  domoers,  with  which  it'wpR  ■orovlded, 
renrlered  it  quite  frep  from  vibration  at  all  speeds. 


Kamm,  W.  and  Stieerlltz, "  A.  ■  Sch^-'ingungsuntr-rsuchungen  an 
der  Maschinenanlace  cV-p  Luftschiffes  ''n-rpf  ZeoP^lin". 
2.F;M.,  V.  20,  no.  IS,  Se-ot.  2B ,    1929.   p.  ^-65-^7^. 
(figures) 
-••  Also  •   D.V.L.  J.=hrbuch  19^0,  Rep.  No.  V--^.      o.  255- 

■  ■  ■  ■  "~~'   ?6i|.  ■  '     '■ 

■  Sxperimental  tests  and  theoretical  pn-'^lysls  used  to 
■      determ.ine  th^  cause  and  remedy  for  the  crankshafts. 

Conclusion  arrived  at  was  that  they  had  been  subjected 
-•to  some  unusual  stress  prior  to  their  breaking.   Source 

■  of  trouble  was  torsional  vibration  of  the  crankshaft. 
Remedy  was  to  alter  the  vibration  periods  by  increasing 
the  elaeticity' of  the  clutch  soring  pnd  lightening  the 
counterweights.   Incorporated  vibration  dampener. 


0g£W9.^  S.   On  the  Torsional  Vibrations  of  Aero  rni^ines. 

Soc.  I-^ech.  Engrs.(Jappn)-Jl.  ,  v.  32,  no.  li'-l,'jpn.  192 
V.    1-26.   (In  Ene:lish) 


Problem,  of  critical  speeds  of  ai'>"plane  engine  is 
solved  in  four  steps.   Masses  of  pistons,  connecting 
rods,  and  crank  are  reduced,  and  euuatirins  of  oscjll- 
ation,  m.odified  for  crank,  are  solved,   iVhen  critical 
speed  is  considered  ae  variable  with  cT'^.^-ik  ang''.e?, 
equivalent  masses  are  obtained  and  ^qn'-rV^x  -r^c   of  os- 
cillation at  every  interval  are  solved,  '-^jyt.en   periodic 
external  forces  are  taken  into  account,  equivalent 
masses  are  obtained  and  equations  of  forced  oscillation 
are  solved.   Exoeriments  on  Hisoano  300  hp.  engine. 
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Shoemaker,  J.  M.   Reliable  Power  Plants  for  the  Airship. 
'Aviation,  v.  27,  no.  24,  Dec.  14,  1929.   p.  1158-1162. 
(figures)'  ... 

Interesting  facts  regarding  requirements  in  the  opera- 
tion and  explanation  of  the  four  out  of  five  failures  of 
the  Graf  Zeppelin  engines.   The  spririg  coupling,  in  its 
original  form,  caused  resonance  between  the  primary  and 
secondary  torsional  vibrations  from  1450  to  1550  r.p.m. 
V/hen  the  coupling  v;as  stiffened  by  increasing  the  spring 
diameters  and  eliminating  the  play,  the  range  of  reso- 
nance dropped  to  1300-1400  r.p.m.   In  investigating 
pov;er  plant  failures.  Dr.  Kamm-  em.ployed  a  m.odified'^ 
Geiger  torsiograph  in  determination  of  torsional  vibra- 
tion resonan'co  ranges.   The  new  flexible  coupling,  as  at 
present  installed  in  the  Graf  Zeppelin,  was  also  tested. 
This  coupling  moved  the  range  of  resonance  down  to  around 
1200  r.p.m. 


Stieglitz,  A.   Drehschv/ingungen  in  Reihehmotoren.   L.F.F., 
V.  4,  no.  5,  July  24,  1929.   p.  133-158.   (figures, 
equations,  references) 
Also   D.V.L.  Jal-irbuch  1929,. Rep.  No.  140.   p.  449-474. 

Theory  of  torsional  resonance  as  the  cayise  of  engine 
.  failure  discussed.   Test  results  covering  the  design  of 
standard  aero  engines  give  practical,  scope  to  the 
theoretical  results.  Vector  diagrams  used.   Also  indi- 
cator diagrajns  to  determine  pressure  forces.   Inertia 
forces  calculated.   The  natural  frequency  of  crankshaft 
determined  by  experiment  and  compared  with  the  value 
calculatec.  Examples  of  critical  speeds  worked  out  for 
6  and  12  cylinder  engines.   The  theory  of  linear  damping 
is  worked  out  and  formulae  developed.  Attempt  is  made 
to  extend  the  results  to  solid  friction  damping.   Method 
for  rapid  practical  calculo-tions  in  the  case  of  similar 
'types  of  engines r,  modifications  required  for  new  types. 


Thoma,  H.   Untersuchungen  an  der  Maschinanlage  dts  Luftschiffes 
"Graf  Zeppelin". ■  Z.V.D»I.,  v.  73,  no. .39,  Sept.  28,  1929. 
p.  1383-1388.   (figures,  refcr^ncus) 

During  flight  to  America  in  May   1929,  four  of  the  five 
engines  failed  by  fracture  of  the  crankshaft  through 
resonant  vibrc.tions  brought  into  the  working  range  by 
an  alteration  in  thu  tension  of  the  spring,  coupling  be- 
tween the  engine  and  the  airscrew.   The  cause  of  the 
failure  of  the  vibration  dampers  considered.   Method  of 
avoiding-  the  resonant  period  discussed.  A  method  is 
described  for  measuring  crankshaft  vibrations. 
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'Vedemeyer ., .  E" . A .  .  Kurbe lwello;ns ch;. /ingung eji .   Z . F . L' .  ,  v .  26 , 
■  no .  6 ,  Marcn  28 ,  1929 . '  p .  145-149 .   ( figures ,  table , 
reference)  ...    , .  .   - .  ■ 

Method  of  calculating  critical  periods  developed  which 
is  more  rapid  and  certain  than  existing  methods.  A 
detailed  calculation  of  a  six-throw  crankshaft  exhibits 
a  concise  solution  of  the  differential  equation  by- 
means  of  a  series  as  first  proposed  by  Prauchitsch. 


L'Equipem.ent  du  Groupe  f'oteur.   L'Aero- 


'nautique,  v.  12,  no.  128,  Jan.  1930.   p.  27-32.   (figures) 

Included  is  a  description  of  a  series  of  vibration  tests 
to  which  the  tubing  of  an  airplane  has  been  subm.itted.. 
Results  and  recoirirnondations .  Experiments  with  couplings 
including  one  on  vibration  under  pressure. 


Apparato  C.om.per  per  Assorbire  le  Vibrazioni. 


Rivista  Aeronautica,  v.  6,  no.  3,  Farch  1930.   p.  560- 
561.   (iigure) 

A  small,  light  and  econorical  instrument  v.'hich'may.  be 
used  for  every  type  of  engine  and  consists  of  a  steel 
cylinder  inside  of  which  is  a  cylindrical  rubber  block. 
The  compression  is  obtained  by  a  threaded  rod  passing 
through  the  center  of  the  rubb^^r  block  to  one  end  of 
which  is  a  nut  which  tightens  an  end  plate  next  to  the 
end  of  the  rubber  cylinder.   The  end  of  the  rod,  opposite 
the  threaded  end,  provides  a  means  of  coupling  to  the 
ob.j.octive. 


The  Short  "Valetta".   Flig-ht,  v.  22,  no. 

30,  July'25,  1930.   p.-  825-830.   (figures^ 

Also   IT.A.C.A.,  Aircraft  Circular,  T'o .  126,  ".ug.  1930, 


7  P'  .   . 

Description. of  the  "Valetta",  an  all-metal  high-wing 
twin-float  monoplr.ne,  includes  constructional  c  etails 
of  the  power  plant  which  consists  of  three  of  the  new 
Jupiter  series  XI-F  engines .   In  ord^r  to  reduce  vibra- 
tion transritted  from,  engines  to  aircraft  structure, 
novel  form,  of  shock-absorbing  or  vibration-dam,per 
arrang-ement  evolved.   This  consists  in  interposing'  be- 
tween engine  plated  and  supporting'  structure  a  series 
of  rubb^'r  pads.   The  engines  are  "floating-  on  rubber" 
and  reduction  of  vibration  in. cabin  is  considerable. 


82 


Schwing'ungsdampfurig.        Z.V.D.I.j   v.    74,   no. 

32,   Aue.    9,    1950.      p.    11£2.      (figure) 

Junkers  vibration  df-jTiper  has  bocorae  standard  for  other 
onrines   includirj^{   the  B.r'.'7.  4.        It  weighs   approximate- 
ly 15   lbs.   and  reduc<:;S   deflection  of  crankshaft  to   half. 
Oil  is   tht.  damping  medium  and  in  the  new  arrang'tjment  the 
lubrica.ting  oil  flows   fr^^ely    through  damper,   which   it 
lubricates   and  cools. 


Dawn  I'otor   ;  erforms  Unusual  ^^ibratory  Test. 


Popular  Aviation,  v.  7,  no.  3,  Oct.  1930.  p.  30.  (figure) 

riss  Bobbie  Trout,  twice  holder  of  the  world's  altitude 
record  for  v«men,  has  devised  an  unusual  "egg  tcst"  for 
dettiCtin,^-  vibrr.tion  in  her  Davv'n  motor.  Althou^'h  the 
spark  plu^  wir^s  from  on.,  cylinder  cj:'^   disconnected, 
the  egg  does  not  ji^j;-le,  due  to  the  recipi'ociiting 
action  oi'   the  Ucw  motor.   The  spoon,  v;hich  holds  the 
egg,  is  olam.pecl  to  the  motor. 


Insulating  the  Engine  Fountings.   Aeroplrne, 


V.  39,  no.  1£,  Oct.  8,  1930.   p.  S29 .   (figure) 

Description  of  a  vibration  dampii:ig  device,  "Sil«ntbloc" , 
on  which  engine  of  the  Gipsy  III  is  m.ounted.   This  mount- 
ing- ho.s  steel  inner  sleeve  surrounded  by  a  rubber  bush 
which  is  compressed  insiae  the  outer  case,  and  makes 
possible;  the  ust;  of  a  m.uch  higher  loading  per  sq.  in. 
than  can  b^  us^-d  in  the  ordin?j?y  way.   T!ie  inner  sleeve 
miay  b<j  miOVv-d  through  90  degrees  in  either  direction 
relative  to  th.^  outer  ceso,  so  that  the  device  is  suited 
to  oscillating  movement. 


^r,  B.C.   The  Effects  of  '.^iscous  and  Solid  Friction  in 
Ajrscrt-w  Drives  in  Damping  Torsional  Vibration.   Third 
Inter.  Con-'',  for  Appl.  Fech.-Froc . ,  v.  3,  Aug.  1930. 
p.  19Sa-ld8t;.   (firures,  references) 

Torsicgraph  investigations  mad^  with  a  sin£;l^=  threw  radial 
engine  fitt-.-d  v^/ith  a  spring  hub  shcv>f  that  the  damping  in- 
herent in  the  vibrating  system  is  quite  small  when  a  hub 
dajTip^^r  is  not  fitt--:d.   The  combination  of  spring  hub  and 
dam.ptjr  constitutes  a  positive  r.eans  of  introducing  damp- 
ing into  the  systemi  in  ?Jiy  required  degree.   The  m.ath- 
ematical  investigation  in  this  report  was  made  in  order 
to  formi  a  basis  for  design.   Several  systemis  shown,  form.- 
ulae  deriveu  which  give  the  ejnplitude  of  m.otion  for  known 
damping  factors  in  the  engine  rjid  damipers. 
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Carter,  B.  C  and  Muir,  F.  S.    Torsional  Vibration  of  Crank- 
shafts.  Eeardmore  "Tornado"  Airship  Eng'ine  Investigations. 
British  A.H.C,  R.  &  M.  ITo.  1303,  July  1S30.   55  p.   (ap- 
pendices, figures)  .  . 

From  calculataions  made  during  early  stages  of  development 
of  the  "Tornado"  engine  for  use  in  H.M.  Airship  RlOl,  it 
was  inferred  that  serious  torsional  vibration  would  be  ex- 
perienced in  the  region  of  950  r.p.m.  unless  modifications 
were  made  to  the  design.   Crankshaft  torsional  stiffness 
test  made  to  obtain  more  exact  data  for  revised  calcula- 
tions.  Stiffer  crankshafts  put  in  and  torsiograph  tests 
were  carried  out  on  first  engine  to  be  run  with  an  air- 
screw fitted.  Results  confirmed  predictions  made  from 
the  theory,  and  failures  due  to  torsional  resonance  during 
tests.   Information  raletin^^  to  resonance  calculations 
given  in  Appendix  I. 


Chilton,  R.   Airplane -Engin-j  Development  and  Operating  Reli- 
ability.  S. A.Eo-Jl. (Trans.) ,  v.  26,  no.  6,  June  1930. 
p.  771-781.   (figure) 

Discussion  of  failur-es  in  ei'igines  from  fatigue  originating 
from  small  local  defects  in  the  material  or  from  resonant 
vibrations  which  carry  the  stresses  beyond  the  safe  fa- 
tigue-limit of  the  material.  Emphasis  placed  on  the  im- 
portance of  determining  that  no  natural  resonent  vibration 
periods  of  the'  ports  are  encountered  within  the  operating 
speed  range.  Description  of  means  of  measuring  torsional 
vibrations. 


Gels  t  ers  tad  t,  - 
Engine.   N. 
(figures) 
Translated 

Development  of  the  Junkers-Diesel  Aircraft 
,^..C.A.  j^Tech.  Mem.  No.  565,  May  1930.   20  p. 

from   Autom.  Tech.  Zeit.,  v.  33,  no.  1,  Jan. 

10,  1&30. 

p.  2-5 5  no.  2,  Jan,  20.   p.  41-45. 

Foremost  among  the  difficulties  encountered  in  the  devel- 
opment of  the  Diesel  aircraft  engine  is  the  requirement 
of  high  speed  and  light  weight.   Accoant  of  hov/  this 
difficulty  has  been  m.et.  Examples  of  early  Junkers  de- 
sign: history  and  performance  of  650  h.p.,  tv\?o-cycle  en- 
gine; fuel  injection  and  scavenging  systems,  vibration 
tests;  details  of  present  design. 


Geiger,  J.   VibrcLions  de  Toj  ;■  ion  :;U-f  Yileb:!..  ":\;iv.;s  s.t  Vibra- 
tions de  Flexion  des  Pales  d'Helices.   L' Aeronautique, 
V.  12,  no.  138,  Nov.  1930.   p.  403-406.   (figures) 

Causes  and  effects  of  crankshaft  vibrations  and  methods 
of  their  investigation  with  the  Geiger  torsiograph.   Op- 
ation  of  the  torsiogra-ph  is  illustrated. 
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Kamm,   w.        oar  Argue,   Flurm-t:r  As-8.-'   3.V.D.I.,   v. -74,   no. 
41.,   Oct.    11,    1930.      p.    1409-1412.      (ficrurcs) 
Als?        D-utsch^  r'ct.  :--Z3it-.  ,    v. 7,    n  - .    8,   Aug.    1930.      p.    337. 

Desi£'n  •'^.nd   sp.jcific^tions   of  most  successful   en:  ine   in 
1930.      Eurr-rj-:.n  circuit  contest.      Inverted  4-cyiinder 
in-line   .:.ir-c5aled  L'n^in^  cf  30  .h.p.   continuous-  cut- 
put   -^f  120  .  hy  130  ran.   b'ori^   and  stroke,   woighiixF;   US 
kf-.      Forf  3r.ri£,ncu  and   t-^rsi-^nal  vibr:.ti:n  ch.:-r^.cteristics . 


n 

Kussner,  II. G.  nechnt-rische  und  Exporiinen telle  Untersuchung 
von  Schwinc:-ung.jn  an  Flugz^ugen.  Third  Inter.  CTjg.  f:r 
Acpl.  T'cch.'-Froc.  ,  v. '3,  1930.  .p.  275-278.  ^(.igures) 

Rt^port  de"  Is  wi  th  the  exciting  f  crces  due  to  the  engine 
vibr-ittions ,  aerodynamic  stress  'f  the  propeller  ojid 
airfoils,  airfoil  oscill  tions ,  etc.   Description  of 
the  method  used  to  determine  the  vibrations  of  individual 
parts  of  an  aircraft  under  exciting  acti-^n  of  the  eng^ine. 


II 

Lurenb-.urr;,   K.        Die  Schwingungen   in  Luftfr.htzeug-Treibwerk- 

anlagen.      L.F.F.,    v.    o,   n: .   4,    Feb.    14,    1950.      n.    97- 

102.      (figures,    discussion — p.    109-110) 

Also        D.V.L.   Jahrbuch   1930,    Rep.   II- .    158.      p.    275-380. 

Oscillc.ti  rns   and  dynay.dc    stresses  vvhich  :  re   -..   source 
of  hazard  to   zjn  idrplane   pov/er  plojot  ai^e  studied,   but 
with:"ut  aid  '^f  nur.erical  c  -  tr.,   and  with  spaciE.l  refer- 
ence   !::>   t '^rsi.;n:.l  vibr-.tims ,  \.' hich  are   probably  the 
rri.ain  cause   cf   f-ilures.     J-e^ns   of  reducing   the  hazard 
''I    torsirn-.l  vibr--ti;n3    ;re  studied. 


I/'atthaos  ,   K.      Kurbelvvellcnbruche  und  "Jerks to:" fragon.      L.F.F., 

v.    8,   n.j. .   4,   July   28,    1930.      p.    91-120.      (figures,    tables, 

relerences) 

Also        D.V.L.   Joihrbuch  IQiOy  Rep.   No*    196,      p.-  443-472, 

I-.ViiStigt.ti'  ns    to  aisc^ver   the   causeS   of  br-ken  cronk- 
shc-fts  with  3-cylinder-in-lino   engines.      In  the   case   of 
a  majority   cf  crankshafts,    the    position  cJid  shape   of 
the  fracture  deterrined,    rnd  conclusions   dra-v/n  r.s    to 
stresses   to  which  the   crorikshafts  v/cre   subjected.      Vor- 
ious   properties   investigated,    including   c^ntinu Vus-bend- 
ing  strength  and  resistance    to    f-^rsiono-l    .oscillations. 
Means   for   avoiding,  fr  ,.ct,ureS ,    the   questio^n    -f  fractures 
of  cr-- nkshofts   is   ona   of  construction. 
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Muir,  N.  S.  and  Terry,  A.   A  Harmonic  /jialysis  of  the  Torque 
Curves  of  a  Single  Cylinder  Electric  Ignition  Engine  V/hen 
'I'hrottled  to  Various  Mean  Indicated  Pressures,  with  an 
Appendix  on  the  Estimation  of  Forcing  Torques  in  Multi- 
Cylinder  Engines.   British  A.E.C.,  R.  .^  M.  No.  1305, March 
1930.   14  p.   (appendix,  figures,  tables) 

This  report  presents  an  analysis  of  torque  curves  corre- 
sponding to  conditions  under  which  various  orders  of  tor- 
sional vibration  occur.   Analysis  is  of  a  single  cylinder 
of  a  "Liberty"electi-ic  ignition  aircraft  engine,  based 
upon  an  indicator  diagram  taken  at  full  throttle.  Values 
of  harmonic  torque  coefficients  given  in  tables  and 
plotted  in  diagrams.   Coefficients  due  to  inertia  resist- 
ance of  the  corxnecting  rods  also  plotted.  -   - 


Prescott,  F.  L.  Vibration  Characteristics  of  Aircraft  Engine 

Crankshafts.  A.S.M.E.-Trans. ,  v.  52,  AER  52-19,  1930. 

p.  139-152.  (figui-'es,  table,  equations,  references,  dis- 
cussion) 

Vibration  charrcteristics  of  aircreft-engine  crankshafts 
are  discussed.   Presents "an  analysis  of  test  records  of 
various  er^;ines  in  v/hich  a  torsiometer  was  used,  and  also 
a  practical  exposition  of  the  torsiometer.   Method  of  cal- 
culating the  frequency  of  torsional  vibrauion' is  described 
and  applied  to  a  Liberty-12  engine. 


Stieglitz,  A.   Neuere  Ergebnisse  auf  dem  Gebiei,  der  Kurbel- 
wellenschv/ingungen.  L.F.F.,  v.  6,  no.  4,  Feb.  14,  1930. 
p.  103-110.   (figures,  references,  discussion) 
Also   D.V.L.  Jahrbuch  1930,  Rep.  No.  159.   p.  281-288. 

Failures  of  shafts  due  to  superposition  of  torsional  os- 
cillation loads  on  the  steady  load.  Elastic  energy  re- 
lations considered,  and  exciting  and  damping'  force(5  dis- 
cussed.  The  specific  v^fork  is  plotted  graphically  and 
indicates  the  critical  points.   Influence  of  order  of 
firing^  the  most  favorable  arrangement  for  a  6  cylinder 
engine.  Effectiveness  of  a  damping  arrangemeiir  and  the 
most  favorable  adjustment  determined.  Resonance  curves 
prepared  from  engines  with  and  without  dampers.   Brief 
account  of  methods  of  measurement. 


V/arner,  3.  P.    Engines  Before  the  S.A.E.   Aviation,  v.  28,  no. 
9,  March  1,  1930.   p.  439-442.   (figure) 

Reference  is  made  to  the  report  of  Mr.  Chilton  made  at  the 
S.A.E.  session  at  St.  Louis  which  was  devoted  to  power  plant 
problems.  Discussion  of  failures  in  flight  as  caused  by 
effects  of  resonant  vibration.   A  njomber  of  examples  given 
of  their  alarming  magnitude  and  possible  means  of  coping 
with  them.   Crankshaft  failure  on  the  Graf  Zeppelin  cited 
as  an  example . 
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L'.'j.X'crtizzazi.^n^  dolle  vibr-.zioni  nei  rotorl 

d' Avi -.zi  jiie.      ^Uvist'.   /'.er--n:.utic:"-,   v.    7,    ii'^ .   4,   April   1931. 
p.    148-154.      (firure)  . 

Hoport  fr-m  the  Junkers  Lc^b'. rr. tr.ry  on  thv.   possibilities' 
of   av^'^idiiif  br^^- .k".£ -s    of  cri-.nkshrl'ts    "f  aircr:=vft  an,rines 
duo   to   vibriitions. 


Tli^  Fr-oblor.  of  Snp-ino  Vibration   -..nu  FKiSocrvor 


C.-.-i.fort.      /.viativn,   v.    30,    nc.    5,   May   1931.      c    314-315. 
(fi^uru)  "  ■  . 

Su.fiontionc    .::f  nothocs   for   tho    jri'ov^nticn  cf  vibrctir-n  by 
inGorporj.tin£   cusliicniu^   p-'ios  bv;t'»\,'cen  the  er^iae   :-ind   the 
supcoi'tin^  structure. 


A  Spring   hub   f -^r    '.ero-Sngines .      Aircraft  Sngineei* 


inc  ,   V.    3,   nc.    33,   ^Ijv.    1931.      p.    £79-280.      (fij-'AreG,    rcfer- 
uncGs)  ,  .  . 

Description  nf    n  flexible   r.ii-scr.v;  drive   danpinf--  out  tcrcue 
vr.riaLian  wliich  £,lso  i  ^rrns  a   tr.'jr^smissi on  dvnarometer. 
Description  cf  a  nechanic  .1  riothod   of  .^vjrconan^    the' 'dangers 
of  t~>r£i:nal  vibrati  ;n  involving  naj'^r  and  ninor  critical 
peri  r-ds . 


CapettijA.   .Sul  Galcrl.:  dui  Teri-ai  di  Oscilla'^ione' 'Torsionale 
Libera  degli  ..loori.   L' .-.cr:  tecnica,  v.  11,  nc .  2,  Feb. 
1931.   p.  157-165.   (firur^.s,  equ'.tions,  r^furences) 

-    rcth.ds   of  detorminin^^   tho   nctural  frequencies   with  par- 
ticular regard   tc    graphical  raethcds   devcl.^ped   acccr-din£; 
tc  laitzb   ch. 


C:..rter,   B.C.       Oa  the  Effects   of  Viscous   and  Sclid   ^ricti-n 
in   Mrscrev/  Drivv:-S    in  Dairping  Tcrsicnal  '^''ibration. 
British  A.H.C.,    R.   &  ¥..   N^.    1567,   Feb.    1931.      25  p.    (fig- 
ure) 

Report  contains   thr^e  main  sections:    (1)    r.\athi_matic:-,l 
analysis   of  forced   tcrsion-.l  vibration  foj-   a  simple 
en£^ino   system  incorpor;'i.tin,t_-    a  spring  hub   fitted  with  a 
viscous   friction  drjaper.      (2)   t'athenatical  analysis    of 
0.  lorced  t  rsi    nal  vibro.ti'-n  f-r,.-.  simple   engine   system 
•     incorporating    a  spring  hub  fittjd  with  a  solid  fi'iction 
c-mper,    the   crani<;sho.ft  being  treated  as   rigid.      (3)    A;"pli* 
cations   ox    r^.sults    to   scire   typical  problems.      Special 
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application  oi  ecu^.ticns  deri/ec  is  ,r  iven  vv'hereby  the  action 
of  a  continuously  3lir;iii[-  clutch  in  damping  torsional  vibra- 
tions is  e;:arr;ined.  .  ■ 


rahoux,  IS   A  pi'or.os  des  Ruptures  dues  aux  Vibi'-ation.   Soc.  Cen- 
erale  de  1' Aeronauti^ue,  1331.   p.  29-34'. 

Stresses  imposed  on  a  shaft  by  torsional  oscillation  ex- 
hibited grapliically  on  lar^e-scale  polar  .diagr am-   Two 
micro-photographs  of' portions  of  a  fractured  shaft  repro- 
c^uced  Viiith  dia|:rars  sliowing  the  position  of  fracture  and 
small  portions  oi  Iractured  surface  photo,-.raphed.   ricro- 
photo^rapho'  of  strained  n-aterials  are  ac'ded  for  the  informa- 
tion of  constructors. 


Thalau,  K.   Auffaben  der  Luftfahrzeug-^^tatik.   ^..F.r.,  v.  22, 

no.  8,  April  28,  1931.   p.  22i..'-241.   (figures,  tables,  ref- 
erences, biblioeraf^hy) 
Also   D.V..L.  Jahrbuch  1931,  ?{ep.  !\^o .  217.   p.  67-79. 

Brief  sur\fey  of  vr.rious  types  of  monorlane  -and  biplane 
construction,  and  of  intern£tl  construction  of  winrs.    ,  '  ' 
I'ethods  of  static  tests'  discussed.   Properties  'of  steel 
and  tinbc-rr  .^  irdors  come- rod.   Fhoto^rar '.s  of  typical  fail-*- 
ure?,  given.  Stros-ees-  imposed  by  enginu  m-ay  be  investigctod 
by  en^-ine  tests  in  the  aeroplanj  v/hich  is  suspended  by   :  .. 
rubber  stays  and  is  free  to  vibrate.   Fhotofraph  shows 
fatigue  fractures  at  four  points  of  the  v/elded  tubular 
engine  mounting  testid  this  way.   lumanaiy  of  further 
investigations . 


'^ittmian,  ?:.0.   Vibrations  Dar.ped  by  Fl''.id  Friction.   -roduct 
_']]-^,ine'c:rin^  ,  v. 2,  no..  2,  Feb.  1931.   p.  74.   (figui'es) 

Fluid  friction,  rather  than  mechanical  friction,  is 
utilizeci  to  produce  dampinj  eff3Ct  tendi'^f-  to  eliminate 
torsional  vibrations  of  cran^cshafts  of  som:e  Junkers  air- 
craft engines.   One  reason  advanced  is -that  fluid  friction 
is  mo-:'e  readily  controllablu:  and  cannot  brinr;  tbout  seiz- 
ing in  any  eVent;  use  of  lubricating  oil;  effect  of  damper 
in  reducing  torsional  vibrations  at  various  engine  speeds. 


joja,  R.   Sul  Calcolo  delle  T'olle  per  Valvole  dei  Fotori 
d'Aviazionc.   L' Aerotecnica,  v.  11,  no.  2,  "^'eb.  1931. 
p.  183-19S.   (tables,  references) 


88 


Alter  havirv_  verified,  v;ith  suite.bl^  oxperinonts,  the  re- 
sults dbtaineci  by.  othor  inv3sti£"..tor3  on  the  matter,  and 
having:  sho^Aoi  th^j  impossibility  of  tht  Simmon  hypothesis, 
the  author  states  that,  at  the  prosont,  stsits  of  our  know- 
Icd^fee  about  sprinp'  vibrations,  no  exact  indication  for 
thi^  spring  calculation  is  obtainable  from  it.  rjoreover, 
it  is  not  possible  to  foresee  vibrations  or  to  eliminate 
■or  attenuate  themi  except  by  usin£"  absorbers,  which,  on 
tho  other  hand,  present  various  drav/backs  and  are  not 
always  applicable. 


Vibration-Froof  Tube  Coupling.   Aviation,  v. 


31,  no.  1,  Jan. .193Z.   p.  45.   (figure) 

•Tho-  Dole  .Vcilvc  G-o.,   Chice.ro,   announced  a  nev/  line  of 
couplinrs   and  fittings   for  use  with   tubing;  of  all  mater- 
ials,   from  1/S"   to   l/£"    in  diameter.      Special  fjatur^i 

•oi    fittings   is   a  vibr-.tion-proof   type  of  com.crcssion 
cduplin-- ,   which  maybe   applied  directly  tc   tube -end  without 

■rr...chinery  or   soldering  .      Couplim;,s   are  reconnectable 
without  reduction  in  efficiency.      Tusts   indicated  they 
cannot  be 'ser^-iroited  accidv-ntt-lly  by  vibration. 


En^/in^  Ivpunt  of.tae   Pilgrim..      Aviation,   v. 


'31,  no.  2,  Feb.  1932.'  p.  37V98.   .(figures) 

Includes  an  article  on  tni^  ine  micunt  of  thv.  lilgrim  100-A 
transport  plane'.   To  djm,-  cut  unpleasant  vib.r;.xtional 
■effects  from  the  engine,  the  motor  mount  incijrporates 
rubber  cushioning  both  between  engine  •'.ndm.ounting  ring, 
and  clLso  between  mount  and  fuselare  prcoer. 


Tri-r:o.tor  Vibrations  Curbed,  '■^estyrn  Flying-, 


v.  12,  no.  1,  July  193^.   p.  34.   ,■  ■ 

Brief  descripti'jn  of. a  me.ns  of  eliminating  the  recurrent 
pericds  of  vibrati.jns  in  tri-mct-ir  plraus. 


■ A  NeW,  Light-Aero olsjie  Engin^.   Aircraft 

Sm;  inecring  ,  v.  4,  no.  42,.  Aug-.  1932.^  p.  210-212.   (fig- 
ures) 


D.  Napier  rnd,  C  "n  d^Vel-^.pod  •■-  six-cylinder-in-line  £-ir- 
cooled  eng'ine .   Tnis  hc-.s  the  advantage  over  other  types 
of  even  torque  .and  Complete  balance  of  secondary  forces 
and  couples,  as  well  as  of  the  primi-.ry  and  rotating  forces 
and  couples,  which  ensure  smoothness  of  running  and  free- 
dom, from  vibration.   Any  liability  to  torsional  vibration, 
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owing  ^o  the  longer  crankshaft,  has  been  overcome  by  mak- 
ing it  adequately  stiff  and  providing  seven  bearings. 


Carter,  B.C.,  ruir,  N.S.  and  Constant,  K.   Torsiograph  Investi- 
•  gations  on  a  Radial  Engine  With  and  Without  a  Spring  Hub, 
With  Some  Reference  to  Damping.  British  A.R.C.,  R.  &  M. 
No.  15S2,  July  26,  1932.   14  p.   (figures,  tables,  equa- 
tions, references) 

Spring  hubs  used  in  these  investigations  were  made  as 
an  outcome  of  previous  torsional  vibration  research. 
Torsiograph  tests  were  made  to  examine  the  effects  of 
torque  fluctuation  in  airscrew  drive  of  a  fitting  spring 
hub;  also  to  determine  the  amount  of  damping  present 
in  the  engine  airscrew  system.   Torsiograph  tests  were 
made  at  the  J^oyal  aircraft  i^^stablishment  on  a  nine 
cylinder  ungeared  radial  engine  with  a  standard  hub 
fitted  and  two  spring  hubs,   amplitudes  of  crank  oscilla- 
tion were  determined  from  the  ana.lysis.   Included  are 
results  of  torsiograph  tests  made  by  the  Bristol  Aero- 
plane Co.  on  a  third  spring  hub  having  a  damper  incorp- 
orated. 


Constant,  H.   Aircraft  Vibration.   Boy.  Aero.  Soc.-Jl.,  v. 
36,  no.  255,  Iwarch  1932.   p.  205-250.   (figures,  table, 
discussion) 

Description  of  thii  Cambridge  vibrograph,  with  example  of 
diagrams,  tuid  brief  discussion  of  the  principles  of 
analyzing  them.   Physiological  effects  of  vibration 
briefly  considered.   Large  number  of  numerical  cases 
exhibited  graphically,  of  the  periodic  forces,  imposed 
by  engines  and  airscrev/s  and  various  aerodynamic  effects, 
and  the  resulting  vibrations  set  up.   Discussion  brought 
out  sufficiently  the  difficulties  of  measurement  and 
interpretation.   Paper  important  as  a  quantitative  con- 
tribution to  the  subject. 


Constant,  H.   Torque  Hesiction  and  A/ibration.   Aircraft 
Engineering,  v.  4,  no.  40,  June  1932.   p.  146-149.* 
(figures,  tables,  references) 

Consideration  given  to  the  effect  on  a  structure  of  a 
complex  fluctuating  impulse  by  analyzing  the  iir^pulse 
into  its  component  h-rmonics  and  studying  the  effect 
of  each  harmonic  separately.   At  first  sig.ht,  most  multi- 
cylinder  torque  curves  have  a  roughly  sinusoidal  appear- 
ance, but  a  Fourier  analysis  always  shows  the  presence 
of  a  large  number  of  harmonics.   It  is  shown  that  usually 
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only  one  or  two  of  the  many  harmonics  have  any  appre- 
ciable effect  in  producing  vibration  in  the  attached 
structure.   Summary  and  analysis  of  results  given. 


Overling,  E.   Kurbelwellenbriiche  im  Luftverkehr.  Autom. 
Tech.  Zeit. ,  v.  35,  no.  1,  Jan.  IC,  1932.   p.  22-23. 

The  D.V.L.  has  collected  specimens  of  crankshaft 
fractures  which  have  taken  place  during  recent  years 
in  6  cylinder  engines.   Fractures  generally  occur  nuar 
the  airscrew  end  and  are  spiral.   They  are  due  to 
resonance,  which  is  eff^sctively  eliminated  by  a  suit- 
able dampei-. 


Gorfinkel,  'A.    Interet  Practique  de  I'Etude  des  Vibrations 
de  Torsion  dans  les  Moteurs  Actuels.   Science  Aerienne, 
v.  1,  no.  2,  Sept. -Oct.  1932.   p.  122-133.   (figures, 
tables,  references,  aiscussion) 

Also   Genie  Civil,  v.  101,  no.  15,  Oct.  1932.   p.  355- 
358;  no.  16,  Oct.  15.   p.  3^7''-3S0. 

A  semi-empirical  formula  for  the  direct  calculation- of 
crit-ical  speeds  of  in-line, 'V,  V/,  and  raaial  aircraft 
engines  developed.   In  applying  the  formula,  the 
author  demonstrates  the  advantages  of  placing  the  aux- 
iliary drive  and  the  supercharger,  near  the  propeller 
instead  of  at  the  opposite  end  of  the  crankshaft.  A 
study  is  made  of  the  amplitude  of  vibrations  experi- 
enced and  the  effect  on  it  of  firing  order  and  of  the 
angles  between  the  cylinder  rows  in  the  V  and  '..'  type 
engines. 


Lurenbaum,  fC.    Torsional  Vibration  of  Aircraft  Engines. 
N.A.C.A.,  Tech.  Mem.  No.  672,  May  1932.   16  p. 
(figures,  table,  references) 

Translated  from'   Z.F.M.,  v.  23,  no.  4,  Feb.  29,  1932. 
p. '"105-113. 

Also   D.V.L.  Jahrbuch  1932,  Rep.  Wo.  268,  part  IV, 
p.  13-21. 

General  outline  of  the  methods  used,  the  theoretical 
and  mechanical  means  available  in  the  investigation  of 
torsional  vibrations  to  determine  the  reliability  of 
aircraft  erigines.   Illustrated  by  examples.   Descrip- 
tion of  the  D.V.L.  torsiograph  and  the  D.V.L.  recorder. 
Investigations  of  vibrations  of  a  simple  distance  drive 
by  means  of  the  two  devices  is  given  as  an  example. 
Results  and  discussions  of  vibration  tests.  Vibration 
damping  is  ref-red  to. 
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.I'arshall,  A.H.-   The  Installation  oJ'Radisl  Air-Cooled  Engines 
The  Engineerinr;  Jl.  (Canada)  y:  v..  15,  no ,.  .6,  June  1932. 
p.  316-320.   (figures) 

Discussion  of  a  number  of  features  upon  which  successful 
.■./operation  of  a  radial  air-qooled  g^ngane  depends,  ■  .Gener-^ 
'""al  principles  governing  installation  of  cowling  discussed 
Other  topics  dealt  vd.th  include  valve  temperatures,  ex- 
.■   haust  manifolds,  etc.,  and  the  ..effect  of  rigidity  or 
vibration  of. the  engine  mounting  upon  en£ine  operation 
and  reliability. 


Firielli,  C  Sulle  VelQcita  Critiche  degli 
tecnica,  v.  12,  no.  11,  Nov.  1932.  p. 
dix,  fig-urts,  equations,  bibliography) 


Alberi. 


L'Aero- 
(appen- 


Method  for  deti^rmining  critical  speeds  of  shafts  support^.d  • 
on  many  bearings.   Consideration  .of  a  .shaft  supported  at 
several  points,  in  indifferent  elastic  equilibrium  under 
the  action  of  centrifugal  forc(>,  .and , any  given  bay  exam.ined 
separately.   Deterraination  of  the  differential  equation 
of  the  elastic  curve  and  deduction  of  expressions  of  the 
four  constants  of  integrc.tion  at  the  ends  of  said  bay. 
Expressions  of   th^i  two  tangents  at  the  end  of  the   bay 
then  given.   Application  of  muthod  to  a  continuous  shaft 
with  or  without  cantilever  bays,  with  or  vifithout  traction 
or  compression  axial  thrust,  and  eventually  with  a  con- 
centrated load  in  some  bays.   Tw^o  nurierical  examples  of 
critical  speeds  according  to  method  described. 


Pres'cott,  F.'l.   Vibration  Char acter-,is tics  of.  Aircraft  Engine 


Crankshafts . 
20  ,p.  Air  Carps 
references')  ,  ;  - 


A.C.l.C. 


V.  7,  no.  664,  Feb.  23,  1932. 


Tech.  Rep.  No.  3533.   (figures,  tables', 


A  sa.tis factory  instrument  a 
vibration.  I'iiny  tests  made 
on,'  engines  .of  all  makes  and 
and  discussed.  ■  Method  of  c 
iented  in  its  simplesc.  formi;. 
corresponding  observed  free 
of  critical  i*c.nges  due  to  t 
with  sufficient  accurs.cy  to 
t  d  eLii.tm. 


evised  for  recordir^g'-  .torsional 
and' vibration  records  taken 
types.  Records  presented' 

sJ-culation  of  vibration  pre^- 
results   of  calculations  with 

uencieo  tabulated.   Calculation 

orsional  vibration  can  be  m.ade 
make  the  study  of  great  value 


Schuncli,. 

..die. 

no  .' 


Telli 


6,  Feb.  1932.   p 
ticns,  refjrcnces.) 


Berechnung  der  kriLischer  Umlaufzahlen  fur 
eines  Flug'^euf  motor .   Ingenieur  Arch.,  v.  2, 
591-603 .   ( f igur  es ,  t  ables ,  equa- 
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Calculation  of  oho  critical  speaci  for  the  torsioiial  oscill?.- 
tion  of  ^  S-cyliiiGcr  ■lircral't  engine.  . 


Taylor,  E.S.    Bale.ncirig  a  4-':ylind.tir  Aircraft  Engine.   S.A.E. 
Paper,  Detroit  F^^eting,  1932. 

The  disadvantagGs  of  the  4-cylindcr  in-lin^.;  engine  .  is  asserted 
to  be  laiTely'of  the  problera  of  vibration,  this  vibration 
bt:ing  of  two  kinds;,  a  linear,  vertical  shako  and  an  angular 
oscillation  about  an  axis  parallel  to  the  crankshaft  and 
through  the  center  of  gravity.  Mathematical  formulae  are 
developed  for  the  design  of  a  practical  balancer  for  small 
4-cvlinder  in-line  .aviation  engines. 


Allerding,  7.   Die  hydros tatische  3:.ndner-r.ugplunr  und  ihre 

Bedeutung  fur  die  oSmpfung  von  Drehschvn*.rigungen  insbesondere 
bei  Dleselmotora^nlagen.  'Yerft-Raederei-Hafen,  v.  14,  no. 
17,  Sept.  1,  1933.   p.  242-2-M. 

Hydrostatic  Sandner  coupling;  and  its  significance  for  damp- 
ing of  torsional  vibrations,  especially  in  Diesel  engines. 
Coupling  developed  by  Lohmann  and  Stolterfeld  A-G,  consists 
of  a  primary  part  attached  to  driving  shaft  &-nd  a  secondary 
part  connected  with  th>^-  driven  shaft.   This  coupling,  in 
sm.aller  size,  can  also  be  used  in  airplanes. 


Erunelli,  p.E.   Prime  Contribute  al  Galcolo  dellc  Velocita 

Critiche  degli  Alberi  Fbtori.   L'Aerotecnica,  v.  13,  no.  4, 
April  1933.   p.  471-474.   (equations) 

A  problem  of  high  numerical  analysis,  the  solution  of 
which  is  -connected  with  ma^chine  construction.  Calculation 
advances  the  critical  speeds  of  crankshafts,  i.e.,  the  rotat- 
ing speed  ait  which  the  crankshaft  niay  fail.  Problem,  consists 
in  the  calculation  of  the  given  values.   It  is  necessary 
to  use  the  va.rious  rational  methods  of  calculation  of  the 
given  values  and  find  out  which  one  his  to  be  chosen  for 
the  solution  of  the  above  problem.. 


Capon,  R.S.  The  Reduction  of  Aircral't  Noise.  Engineering,  v. 
136,  no.  3537,  Oct.  27,  1933.  p.  475-477;  no.  3538.  Nov. 
3.   p.  503-504.   (appendix,  figures,  tables) 

Sxperimiental  work  in  progrccs  at  the  National  Physical 
Laboratory,  the  Royal  Aircra,ft  Establishm.ent  and  the  Air 
Defense  Experimental  Establishment  directed  to  this  end. 
Discusses  engine  and  c^irscra^;  as  two  chief  sources  of 
noise.   Another  source  is  vibration  of  structure  transmatted 
from  engine.  In  this  connection,  elastic  suspension  of  engine 


93 


rbouires  inves  Lig:.tion.  rest     important  source  of  noise 
from  vibration  is  probcbly  Qrujnmirig'  of"  a'  .pG.no  1  in  a  so-und- 
proipfed  cabin  through  resoAr-nce»   Correction  made  by  identi- 
fying panel  with  eld  of  ■  vibrographs  and' then  supj:orting 
panel  in  such  a  way  as  ,tP;-J..lter;.  its.,  free  period. 


Carter,  B.C.  and  f'uir,  N. 5.   Torsional. Hesonance  Characterist- 
ics of  a  Tv/olve  Cylinder 'VHie  .-.•Aero.' "Engine.   Eritish  A.R.C., 
R.  &.   M.  No..  1304,'  Feb.-.'2,-  l#3-3-.  '  39 'p.   (iigur^s,  tables, 
references)     _   :• 

Description  of  'torsiograph  investigations  in  conjunction 
with  frequency  ca.lculs,tions  and  consideration  of  minor 
criticals.  Sstimation  of  relative  importance  of  the  sev- 
eral orders  of  vibration  for  the  same  forcing  torque  and 
dam.ping.  Examination  of  the  effects  on  the  magnitudes 
of  the  vibrations,  that  '/"/"ould  result  from,  increasirig  the 
Vee  angle  from.  46  degrees  to  60  degrees.   Results  of 
torsiograph  tescs  on  a  Liberty  engine.   Analytical  method 
for  multi-crank  engines,  whereby  damping  factors  are 
derived  from  torsiograms.  Analysis  may  be  applied  to 
other  engines.' 


Goldthwaite,  J.L.  Shaft  Drives  for  Airship  and  Airplane 
Propellers.  A.S.iY.E.-Trans. ,  v.  £5,  AER  55-17,  1933. 
p.  129-132;.   (figures) 

Ge.neral  recognition  of  the  possibilities  of  .'^ear  and  shaft 
transmissions  would  free  the  designer  from  the  limitations 
imposed  by  the  fixed-unit  power  plant  and  appreciably 
broaden  the  field  ol'  aircraft  design.   Against  these 
adv.a.ntages  are  weight  and  many  engineering'  problem.s.   Dis- 
cusses the  most  important  problem.s  from  the  standpoint 
of  transmission  design  and  suggests  methods  of  meeting 
themi.  "/orking  stresses,  torsional  vibration,  dynamic 
balancin<i  of  long'  sha.fts,  flexible  coup-lings,  and  splines, 
receive  attention. 


Lehr,  E.   Schwingungen  in  Ventilfedern.  Z.V.D.I.,  v.  77,  no. 

IS,  i:ay  6,  1933.   p.  457-432.   (figures  ,  t  ables ,  equations  , 
bibllo^.raphj' ) 

Theoretical,  ejcp^jrim.e.atal  -and  stroboscopic  study  on  exciting 
vibracions  of  valve  sp-'ings  a.nd  suggestions  for  eliminating 
them.   Application  to  aircraft  engines. 
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Lundquist,  "/.G.  Torsion:.;!  vibration  of  Aircraft  Engine  Crank- 
shafts. A.S.M.S.-T.-ans.  ,  v.  55,  AER  55-lS,  1933.  p.  133- 
139.   (figures,  tables)  .   - 

Resul.ts  of  the  study  of  torsional  vibration  of  aircraft 
eng-ino  crankshafts.   Almost  sll  eng'inas  have  one  or  more 
easily  detectable  critical  speeds  for  torsional  crank- 
shaft vibration.   If  one  such  critical  speed  should  fall 
in  the  operating  range  of  the  engine,  it  is  likely  to 
cause  trouble.  Many  apparently  unrelated  failures  of 
en^.in'e  parts,  can  be  traced  to  crankshaft  vibration.   It 
is  therefore,  ir^portant.  that  the.  vibration  characteristics 
of  every  engine  model  be  knov/n,  so  as  to  intelligently 
develop  its  design  for  rriaximum  reliable  power  output. 


'ti 

Iv'ansa,.  J,.L.   Die  pcstirmun,;-  der  Danipfung  von  Drehschwingungen 
einer' Flugmotorkurbelwellen.   Disstertatiori-Karlsruhe  Tech- 
nische  Hochschule,  1933.   76  p.  Frinted  in  Copenhagen, 
Levin  and  Funksgaard. 

Dissertation  describes  and  discusses  critically  a  method 
usud  by  the  author  "to.  deteriivine  the  dflniping.  of  the  torsion- 
al vibration  in  an  sdrplane  engine.   The  experimental 
work  and  the  methods  of  calculation  are  described  in  de- 
tail. 


Raleigh,  '7.   Problem:S  ol  I'otor  Founting..  Popular  Aviation, 
V.  13,  no.  2,  Aug.  1933.   p.  99.   (figure) 

A  deacription  of  the  research  work,.'  recently  conducted 
by.  the  National  Advisory  Comiriittee  for  Aeronautics,  on 
engine  vibration  and  other,  elemiep-ts  concerned  v;ith  the 
e-fficiency  of  planes,,  and' comfort  of  passen£'ers  on  air 
lines. 


Carter,  B.C.   Torsional  Vibration  in  Aero-Engines,  with  FartiC' 

ular  Reference  to  Damping  and  to  the  Effects  of  Reduction 

Gearing.   Fourth  Inter.  Cong,  for  Appl.  rech.-Froc, 
July  1934. 

For  ungeared  engines,  calculation  of -torsional  critical 
speeds,  can  be  made  practicably  during  design  stage.  For 
geared  en^£?ines,  the  agreem.ent  between  calculated,  and 
observed  critical  speeds  is  not  so  good,  idue  to  yield- 
ing in  the  gears  beyond  the  amount:  determinable  by  cal- 
culation.  Data  relating  to  this  matter  obtained  from 
twisting,  experiments  on  three  types  of  reduction  gear- 
ing 5  epicyclic  spur,  epicyclic  bevel  and  plain  spur. 
Analysis  of  torsional  vibrations  calculations  using 
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LagT.aiige ' s  equation,'  in  which'  account 'may  be  taken  of  i n- 
er'tia.rnomsii.ts  •  of' the  gears ,  engine  and  mounting,  and  of 
elastic  yielding  in  the  gear  anchorage  and  the  engine  mount- 
ing .  Only  m.inor  of  iti-cals  occur  in'  the  operating  speed 
range  of  engines  v;ith  reduction  gearitig  (except  for,  small 
engines  with  fev/  Cylinders')  which  may  harm  the  airscrew 
by  forcing  vibrations  in  the  blades.  Articulating  rod 
systems  in  radial  engines  and  their  relation  to  critlcals 
at  operating:  spet-dfe  given.  '  Farticular  examples  of  the 
disturbing  effects  of  cylinder  misfiring. 


:onstant,  ]' ,        Aircralt  Vibration.  '  British  A.R.'.'.,  R.  &   M.  No. 
lGr7,  Oct.  lv)34.   GO  p.   (appendices,  f igurs ,  tables) 

Summary  of  the  progress  made  in  researches  into  the  source 
and  general  characteristics  of"  aircraft  vibration,   Vibro- 
graph  tests  vi/ere  carried  owe  on  engines  on  the  test-bed, 
on  the  hangur,  and  in  aircraft  in  ^'light  and  on  the  ground. 
Calculated  the  forces  and  aouples  due  to  the  engine  and 
airscrew  that  are  effective  in  procucing  vibration,  and 
the  magnitude  of  their  effect  was  measured. 


Kryloff ,  N.  and  .^ogoliuboff ,  N.   fiber  einig'e  rethoden  der  T:icht- 
linearen  Techanik  in  ihren  'Anv/endungen  auf  die  Theorie  der 
Nicht-linearen  Resonanz.   Schweizierische  Bauzeitung-,  v.  103, 
no.  22,  June  2,  1934.   p.  25.5-2.57',  no.  23,  June  '.^.   p.  2S7- 
270.   (figures,  equations,  bibliography) 

Applications  of  methods  of.  non-linear  mechanics  to  theory 
of  non-line.ar  resom.nce.   Applicati-^n  of  theory  to  study 
of  torsional  vibrations  in  airplane  engines. 


V.  Schlippe,  B.   Schwingungsberechnung'  von  raumlichen  I^aschinen- 
fundamenten.   L.F.F.,  v.  11,  .no.  2,  July  3,  1934.   p.  57- 
63.   (figures,  aquations) 

Object  of   paper  is  to-  obtain  an  insnght  into  the  lav/s  and 
phenomena  of  vibratory  processes  in  three-dimensional  systems 
with  special  refer-wnce  to  engine  mountings  on  aircraft, 
the  considerations  developed,  enabliP-g'  an  approxim.ate  solution 
for  the  stressing  of  such  mountings  in  regard  to  vibrations. 
Calculation  of  natural- frequencies  developed  and  the  location 
of  the  natural  axes  deduced^  a  method  for  numerical  computa- 
tion. Form.ulae  for  the  calculation  of  double  symmetrical 
systems.   The  ir'ethod  of  c'alculation  given  can  be  applied 
with  certain  approxiraations  to  eng/ine  mountings  on  aircraft. 
The  ela'itic  coeff icie.nts  of  a  symmetrical  lattice  structure 
is  investigated. 
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Scheduled  Air  Line  Accident  Reports.   Air 


Conunerce  Bui.,  v.  .7,  no.  4,  Oct.  15,  1935.   p.  92. 

The  cause  of^the  accident  to  the  Stimson  Model-A. plane 
of  the  Delta  Air  Lines,  Inc.,  on  August  14,  1935,  is 
disclosed.   The  left,  out-board  engine  v/as  torn  from 
the  plane  as  a 'result-  of  unbalanced  condition  caused  by 
the  breaking  of  the  propeller  blade.   The  failuve  oc- 
curred as  the  result  of  a  resonance  condition  due  to 
tiie  natural  periods  of  vibration  of  the  propeller  blades, 
2.ngine,  end  engine  mount  coinciding  with  the  engine 
speeds  and  the  propeller  pitch  settings  used  in  flight 
operations  '//ith  this  particular  type  and  model  aircraft. 
Corrective  measures  are  given. 


Evans,  'v«.  J.  and  Butcher,  E.  M.   The  Articulated  Connecting 
RoG.   Aircraft  Iiln^p^ineering,  v.  7,  no.  80,  Oct.  1935. 
p.  2,54-?o6.   (fi,.;ni-es,  equaticns)  • 

Various  'methoas  ,have  been  devised  for  dealing  with  the 
effects  of  the  articulated  rod  in  aero  engines.   The 
methods  already  aevised  are  not  suitable  for  practical  _  ■ 
purposes.   This  article  gives  a  number  of  formulcie  which 
have  been  derived  in  the  coui-se  bf  investigation  ot  " 
streiigth,  balance,  and  Lorsional  vibration  in  articulated 
systems,  which  are  put  forward  as  the  most . convenient  and 
accurate. 


Kindelberger,  J.  H.  and  Atwood",  J.  L.  '  A  Designer-Manufactur- 
er Viewpoint  of  Transport-Aircraft  Needs.   S.A.E.-Jl. 
(Ti-ans.),  V.  36, 'no.  6,  June  1936.   p.  224-236.   (appen- 
dices, figures,  references) 

This  article  includes  a  discussion  of  the  desirable 
features  to  be  included  in  a  commercial- transport  air- 
plane.  Brief  discussion  of  the  eliminetion  of  power 
plant  vibration,  p.  226.   Consideration  of  damping- 
means,  e.g.,  several' types  of  rubber- insulated  connec- 
tions and  vi brat ion- absorbing  floor. 


Lilrenbaum,  K.   Das  Treibwerk  als  Schwingungseri'eger.   L.F.F., 
V.  11,  no.  7,  Jan.  l4,  1935.   p.  200-201. 

The  power  pli nt  as  a  source  of  vibration  is  considered. 
A  brief  aescripticn  of  vibrctioi.  troubles  and  the 
methods  of  restricting  them.  •     •  '   ' 
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'•'/olski,  Z.        '^ibratipns  de  rorsion  des  "ilebrecuins .  Instytut 
Badan  Technicznich  Loynictv/a,  Rep.  ITo.  55,  no.  1(16), 
1935.   p.  44-G5.   (figures,  eauations,  rt.ferences)  ' 

■•  .-Inyastigation  into  the  problem,  of  tht  natural  vibrations 
of  crankshaft  systems,  eithor  isolated  or  coupled  to 
separate  masses,  the  practical  outcorrfi  of  which  was  to 
give  an  approximate  method  of  taking  account  of,  the  miass 
..(moment  of  inertia)  of  thu  shaft,  capabl^j  of  beii\0"  applied 
to  the  calculation  of  aero  engine  crankshafts.  'Tork 
incomipltitc  as  only  the  principles  of  the  method  are 
given  without  typical  nuii^erical  examples.   TJie  necessary 
elaboration  will  follow. 


La  Synchronisation  Automiaticue  des  Kotcurs 


L'Air,  no.  394,  April  1,  lc-3'3. 

If,  j n  the  case  of  a  multi-enfine  olane,  the  individual 
.powu.r  units,  opers'te  at  d~"ifc..'unt  s;;"^-t.ds,  various  ob- 
jec  cionj.ole  ::hcnomuna  su'.'h  as  cabin  noisc,  vioration  of 
tail  unit,  etc.,  .ar^  liaj]^,  to  occur.   Synchi'onization 
by  revolution  counter  is  geniiTlly  not  accurate  enough. 
Troblem  solv.,  .  in  .U.orica,  France,  c.nd  (probably)  Ger- 
mA.ny.  by.  ohu  installation,  of  ■  moi:e  .aepsitive  devices. 


^,tott:ng"  Tud  :of.  Vibration.'  Aeroplane,  v. 


50..,..  no.   .1300,  .April  22,.  1933.  .-•  p.:, .501.   (figures) 

Messrs,   E.  .Aiid  L.;  R.onaux,    in  France,    developed  a  hev/ 
form  of  clastic   suspension  as   a  means   of  da  piping  out  : 
vibrations   set  up  by  po\ii'er  pla.nt  and  aii"scru«vs.      The 
Ren--u:-:  Ela.^.tic  I.'ounting-  makes  use   of  the  wcll-knov>?n 
shock-ab3orbir\e:  properties   of  pneumatic   tires.      Tests 
w.ere;:_ma:dc   qi    mounting  -on  th^-^test  bed   and  by  skilled 
pilots   0/1  an  aeroplane.     Ii''ctor  -was   fitted  with  'a   heavy  • 
metal  airccr^jw,   use   of  which  had  been  hitherto   pro- 
hibited b^-causo   the.  vibr_.tions   it   set  up  had  broke.n  a 
num.bur  .of  mptor-miountin^  s  . .    F.ilots   report,  that  after 
the  .Ren/ ux  T'ounting'  v.'as   instal.l^'d,    vibration  WcS   no 
lon^_^,e:r   p^rc^^jp  tlbl;, ,   v.'hatever   Aerobatics   v.-^:  e   attemipted. 


uikshaft  Vibracion  IX.mper  .      Automobile 


Engineer,  v.  26,  no.  343,  S.pt.  19 3G.   p.  350.  (fig- 


ures ) 


Torsiorjpii  vibration  of  the  rotating' ■system:S  of  c  radial 
.aircr--f  t  .epgine  can  bu  px'-eve.ntea  by  applying  a  pendulumi 
vibration  absorber  to  the  system.   Description  of- t-he 

'■'/right  vibration  da.mper. 
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Anderson,  F.A.   Air-Coclei  Radial  Aircraf t-Engine  Installation. 
S . A .E .  -Jl .  ( Trana'. ) ,  v .  39 ,  no .  3 ,  Sept .  1936 .   p .  341- 
350.   (fij^ures,  rei'erences) 

This  paper  deals  with  air-cooled  aircraft-en^~ine  installa- 
tions.  Discussion  of  engine  mount i nc .   The  apparatus 
and  test  procedure  for  objectionable  vibration  in  the 
structure  also  discussed.  '^'lo  attempt  is  made  to  describe 
.any  particuLr.rly  nev;  ideas  in  engine-installation  design, 
but  rather  the  paper  explains  the  fundamental  requiren'.ents 
for  satisfactory  operation  of  the  "/right  air-cooled  air- 
craft engines. 


Eeilschmidt,  J.L.   Torsional  Oscillation  of  Shafts.   Aircraft 

Eng'ineerirjg,   v.    8,   no.    So,   March   1936.      p.    79-gO-*      (figures) 

Formulae  developed  for  analyzing  harmonic    elastic   dis- 
tortion due   to   lorcc   couples  vyhich  act  at  different 
points   on  a  crankshaft,    includirig  monients  due  to   inertia 
miasses . 


'Beilschm.idt,  J.L.        The   Critical  Speed  of  Crankshafts.      Air- 
craft Engineering,  v    S,    no.    89,   July  1936.      p.    191'-193. 
(figures,    equations) 

Procedure   for  estiraatin^^  v/hip  in  shafts   of  other   than 
constant  section  incorporating  rotating  inasses.      Form- 
ulae  are  given  for  calculating  the  deflection  due   to 
individual  loads  acting';  e  t  definite  points   and  to   the 
weight  of  the   shaft. 


Caldv/ell,   F.'V.        Propeller  Advances.      Acronaatical  Scionct^s- 
Jl.,   V.    3,   no.    6,   April  1936.      p.    219. 

Subject  of  propellers    ouL.linid  to   ;,^:"ovok3  discussion  by 
other  speakers.      Particular   refer wnce      13  r..ad-   to   the 
iRter-r^lai,ion  of  propeller  and  po'".'or   pL^nt   in  i-egard 
to  a'erodynarrics  s  nz.  resonance  vibraonons   "nc"    to  materials 
and  stresses.      Extendi omeL^rs   for    the   :;..--;■. ,:urum.ent   of 
vibration  stresses   art  narrod. 


Couch,  H.H.        Proccil.i -r-Crankshal  t  Vibraciion  problems.      A.C.I.C, 
v.    8,    no.    703,   April   1933.      12  p.      '-.ir   Corps   T^ch.   :^iep. 
No.   41S3.      (figm es) 

Also        Mechanical  Engineering,   v.    58,    no.   4,   April   1936. 
p.    21£-22:i. 
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Part  I.  -  ,Stud;>c  of  -types,  of  vibration  possible  in  air- 

-/  craft  propellers.  Description  and  pKotqgra'phs  ■ 
'  /-'of  :typicai  failures.  "Types  of  crankshaft  vibra- 
f'.:  tions  discUv?--sed  with,  reference  to. , ,the,ir  effect 
'on  propeller  hubs  and  blades.   Object  is  to 
determine  the  cause  of  propeller  f^iliii-es  in 
:  the  Air  Corps.   Actual  tests  made. 
•Part  II  -Description  of  several  types  of  pick-ups  . 

..-  developed  to  obtain  vibration  under  operating 
■.conditions,.   Several  methods  of  eliminating 
severe  crankshaft  and  propeller  vibrations 
proposed.  _  .  , 


Julien,  M.   La  Suspension  Elastique  des  Moteurs  d'Aviation. 
Soc.  des  Ingenieur  de  1' Automobile -Jl. ,  v.  9,  no.  7, 
.  :Sept.-  Oct.  1936.  ■  p. ■ 306-311.  , 
'■  -Als-0  .  Science  Aerienne,,-.  ,v.  .6,,  no.  2,  Mar6h- April  1937. 
p'.  ■.69-8.1.:  .(.figures,  equations),   .     .     -  , 

Analytical  and  grs.phical  discussion  of  elastic  rubber 
mounting-  of"  airplane  engines  for  the  elimination  of  ; 
vibrations.'  ,  . 


Lurenbaum.  K-.-   Vibration  of  Crankshaf t-Pi^opeller  System?," 
S.A  =  E.-J1.  (Trans.),  v.  39,  no.  5,  Nov.  1936.-,  p.  4'o9- 
,  479.   (figui^es, -equations,  discussion) 
-  ."Also   Automotive  I-idus  tries,  v.  74,.  no..  26.,- June  27;^ 

.,1936.   p.  91-1-915,  917. 
^.,  -'-    L.F.F.,  v.  ;13,  no,  10, "Oct.  ;2,  1936.'  p.  346-356. 

,  Discrepancies -betv/een  tor.que-.stand  and  flight  measure- 
ments of"  torsional  vibration  on  the  same  engine :  may  q'A~ 
,}  .  plain  .propeller  fractui^es  due..,  to  flexura.l  vibration. 
"?.  Recent  fatigue  fractures,  of  cJ-ankshafts,  differing' f^om 
those  .  due  -  to,  torsional  vib^^ations  must  be  'attributed 
to  longitudinal  vibration.  -Degrees  of  freedom  are 
discusse^d  Vi/ith  a  .graphical  summary  of  vibration  fre-  ' 
quencies.  Vibration  forras,  sources,  stresses  and 
resonance  are  subjected  to  mathematical  analysis.   Three 
■  effective  meas-ja"9&  againso  vibration  are  given.  _  It  is 
•  •  .  ,  proposed;  to  separate  the  crankshaft  and  propeller  through 
the  inter-position  of  a  flexible  spring  connection'  to 
obtain  a  crankshaft-propeller  system  thf..t  would  be  vibra- 
■■■  ■  'tioh  free  to  a  la rg-e  degree  within  the  operating-speed 
"■''■  i'en>''e'.''.  Such  construction  v.fould  permit  decreased  crank- 
■"  shaft  'dimehs ions ■  End  wfei^^ht. 
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Taylor,  11.    o.   Eliminating'  Crankshaft  Torsional  Vibration  in 
Radial  Aircraft  Z^v^ines.   S,A.E.-J1.  (Trans.),  v.  38,  no. 
3,  Llarch  1936.   p.  81-88,   (figures,  equations) 
Also   L' Aeroncutiaue  (Bulletin  L' Aerotechnique) ,  v.  18,  no. 
208,  Sept.  i^se.      p.  118-123. 

Elastic  £nd  inertia  characteristics  of  the  crankshaft  pro- 
peller combination  of  a  radial'  aircraft  engine  are  repre- 
sented mathematically  and  the  torque  given  in  the  form  of 
a  Fourier's  series  for  predicting  the  behavior  of  the  crank- 
shaft in  torsional  vibracion.   Limitations  in  previous  de- 
signs of  vibration  dampers  are  pointed  out  and  the  develop- 
ment of  the  pendulum  type  of  vibration  absorber  for  the 
V/right  Cyclone  engine  is  described. 


Taylor,  E.  S.  and  Ivlorris,  E..  W.  '  Harmonic  /Jialysis  of  Engine 
Torque  Due  to  Gas  Fress'ore.   Aeronautical  Sciences-Jl. ,  v. 
3,  no.  4,  Feb.  19oo.   p.  129-131.   (references) 

In  order  to  determine  vibration  of  a  body  such  as  an  air- 
plane eriigine,  it  is  necessary  to  know  "forcing  function" 
or  unbalanced  forces  and  torques  acting  upon  the  body  as 
well  as  the  mass  and  elastic  characteristics  of  the  body 
and  its  supporcin.-^  structure.   In  an  airplane  engine,  the 
unbalanced  torque  about  the  crankshaft  a:<is  is  one  of  the 
mosL  trouble soi'rie  components  of  the  iorcing  function.   It 
causes  vibration  of  the  engine  as  a  v;hole,  as  v/ell  as  vibra- 
tion of  the  elasuic  syst-.^m  comprising  the  crankshaft  pro- 
pellers.  The  variation  of  torque  due  to  gas  pressm^e  is 
considered  in  this  pap^r.   Torque  from  a  single  cylinder 
engine  is  expressed  as  a  Fourier  sci'ies.   Desire  for  more 
accurate  results  as  well  as  for  more  complete  information 
regarding  the  vcrietion  of  thetci-que  series  -vith  operating 
conditions  led  to  the  present  investigation.   Use  of  the 
K.I.T.  Pressure  Indic  tor  with  which  torque  can  be  investi- 
gated under  conditions  where  attempts  at  calculation  would 
have  bc.en  useless.   The  method  of  obtaining  the  results 
herein  presented  are  described.   LlathemaLical. 


Den  Kartcg,  J.  P.   Vibi-ation  in  Industry.   Applied  Fhysics- 
;  Jl.,  V.  8,  no.  2,  '"eb.  19j7.   p.  73-83.   (figures,  biblio- 
graphy) 

/.  short  account  is  -;"iven  of  the  growth  of  vibration  prob- 
lems as  a  resulL  of  development  in  sii:e  and  speed  of  mach- 
ines.  One  of  z'ae   most  serious  is  tliat  of  torsional  os- 
cillations in  the  shafting  of  engines  in  u-hich  the  torque 
is  non-uniform  (e.g.  in  gasoline  or  Diesel  engines).   The 
non-dissipetive  dampers  of  be  oh  L.an'chester  and  Fralim  (with 
application  to  circraft  engines)  arc  described  as  well  as 
the  improvements  made  on  them  by  Taylor  and  Chilton.   In 
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addition,  Va'o   recent  types  of  machine  for  determining 
the  correction  to  oe  applied  to  a  given  rotor  in 
order  to  make  its  principal  axis  of  inertia  coincide 
with  the  bearing  cjcis  are  briefly  described. 


Tyler,  M.   Aircraft-Engine  Installation  Vibr-.tion  Problems. 
3.A.E.-J1.  (Trans.),  v.  40,  no.  6,  June  1937.   p.  252- 
262.   (figures,  references) 

Increased  emphasis  on  vibration  studies  is  the  result 
of  three  important  influence:  (1)  increased  loading  of 
structures;  (2)  broadening  of  the  operating  speed  range 
obtained  with  controllable  propellers 5  (3)  increased 
demand  for  more  passanger  comfort*   Study  of  the  vibra- 
characteristics  of  an  engine -propeller  installation 
includes:  (1)  determination  of  the  vibration  spectrum 
of  the  installaLion;  (2)  study  of  the  e:cciting  forces 
set  up  v^ithin  this  combination;  (3)  operating  conditions, 
i.e.,  the  operating  speeds  and  the  power  required  at 
these  vv.rious  operaoing  speeds.   From  those  data,  the 
engineer  can  2.-)redict  the  vibration  characteristics  of 
the  installation. 
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AIRCRAFT  INSTKUI/IEITT  VIBRATION  o 


Greenhill,  G.  Compass  Deviation  in  Aircraft.  Part  II  - 
Compass  Deviation  Due  to  Vibration  \/ithout  Friction. 
British  A.R.C..  R.  &  M.  No.  238,  Nov.  1915.  p.  539- 
553.   (figures) 

Even  in  absence  of  friction,  rapid  vibration  of  the 
point  of  support  of  the  compass  must  necessarily,  under 
certain  conditions,  produce  a  deviation  of  large  ajiiount, 


Lucas,  K.   Compass  Deviation  in  Aircraft.   Part  III  -  Re- 
port on  the  Errors  of  Compasses  on  Aeroplanes.   British 
A.R.C.,  R.  &  M.  No.  238,  April  1915.   p.  554-567. 
(figure) 

Study  of  errors  of  compass  due  to  vibration.  Modifica- 
tions in  design  desiraole  v\/ith  a  view  to  their  removal. 


Lucas,  K.   Compass  Deviation  in  Aircraft.   Part  IV  -  On  a 
New  Type  of  Magnetic  Comp.~;ss  for  Use  in  Aeroplanes. 
British  A.R.C.^   R.  6c  M.  No.  238,  M.v.y  1916.   p.  567- 
575.   (figures) 

Methods  suggested  for  removing  errors  in  deviation. 
Anti-vibration  mounting  found  to  reduce  vibration  errors 


Mallock,  A.   Compass  Deviation  in  Aircraft.   Part  I  '-  Devia- 
tion of  the  Compass  Due  to  Vibration  and  Friction  Be- 
tween the  Cup  and  the  Pivot.   British  A.R.C.,  R.  8c   M.  ' 
No.  238,  May  1916.   p.  536-539.   (figures) 

The  suggestion  made  that  one  probable  cause  of  compass 
deviation  was  engine  vibration. 


Y/imperis,  H.  E.   Forced  Viorations  in  Aeroplane  Instruments. 
British  A.R.C.,  R.  <^,  M.  No.  686,  April  1820.   10  p. 
(figure) 

Many  instruments  on  aircraft  have  pivotally  mounted 
parts  which  are  elastically  controlled  in  such  manner 
as  to  form  a  vibrating- system,  a  summary  of  tiie  calcu- 
lations useful  in  the  design  of  such  instruments. 
Mathematical. 
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Rudy,  R.   On  the  Prevention  of  Vibration.   Franklin  Inst.- 
Jl.,  V.  202,  no.  3,  Sept.  192S.  'p.  377-379. 

Elementary  theory  of  the  absorption  of  vibration  in 
instruments. 


Brombacher,  W.  G.   Recent  Development  in  Aircr^^ft  Instru- 
ments.  A.S.M.E.-Trans. ,  v.  61,  AER  51-21,  1929,   p.  119- 
128.   (figures,  tables,  references, .  discussion) 

Discussion  of  aircraft  instruments  iri  general.   Included 
is  a  description  of  a  new  vibration  board  used  for  sub- 
jecting instruments  to  vibration.  Among  the  operating 
problems,  the  author  considers  instrument-board  vibration. 


]ssais  des  Instruments  de  Bord  aux  Vibra- 


tions.  L'Aeronautique  (Bui.  L'Aerotechnique) ,  v.  12, 
no.  128,  Jan.  1930.   p.  23-25.   (figures) 

Vibration  tests  of  instruments  on  panel-board  have  two 
purposes;   (1)  mechanical  resistance  of  the  tested  parts. 
(2)  stability  of  indications  as  regards  accelerations  and 
various  frequencies  of "vibrations.   Discussion  of  the 
faults  encountered  in  operation  of  altimeter  under  vi- 
brating conditions 5  graphical  representaxion  of  alti- 
meter serves  to  illustrate  these  points.   Description 
of  the  Pioneer  apparatus  for  measuring  of  instrument  vi- 
brations. 


Steward,  C.  J.   The  Design  of  Aircraft  Instruments.  Aircraft 
Engineering,  v.  2,  no.  17,  July  1930.   p.  173-176. 
(figures) 

Static  balance  (one  of  the  features  discussed)  requires 
special  attention  in  design  to  secure  robustness  of  air- 
craft instruments.   Brief  discussion  of  some  of  the 
elements  of  instrument  vibration. 


Airplane  Instrument  Vibration.  A.'S.M.E.- 


Trans. ,  v.  53,  AER  53-13,  1931.   p.  105-109.   (discus- 
sion) 

The  present  investigation  of  airplane  instrument  vibra- 
tion is  one  of  a  preliminary  character  only,  cind  had  for 
its  purposes;  (1)  securing  information  on  difficulties 
encountered  in  practice;  (2)  collecting  opinions  as  to 
the  possible  remedies 5  (3)  formulating  suggestions  for 
research.  Analysis  of  replies  to  a  questionnaire  which 
was  sent  to  the  aviation  industry. 
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Structural  Problems  and  the  S.A.E.  Avia- 
tion, V.  30,  no.  10,  Octo  19ol.   p.  6S1-593.   (figures) 

SuiTiinary  of  a  paper  (S.  J.  Zand)  read  before  the  S.A.E. 
on  measurements  of  amplitude  of  vibrations  of  instru- 
ment boaras.  Five  records  are  reproduced.   In  the 
worst  case,  amplituaes  appear  to  be  about  ten  times 
those  of  best  case.   Interesting  diagram  showing  the 
amplitude  of  vibration  against  engine  r.p.m.  for  four 
aeroplanes.   In  one  case  synchronous  speed  is  reached, 
and  the  record  rises  abruptly  off  the  chart  and  de- 
scends still  more  abruptly  beyond  the  critical  speed. 


Zand,  So  J.   Study  of  Airplane  auid  Instruraent-iioard  Vi- 

oration.   3.A.E.-J1.,  v.  29,  no.  4,  Oct.  1931.  p.  263- 
2',-9,  315.   (figures,  tables,  references,  bibliography) 
Discussion   S.A.E.-Jl.,  v.  29,  no.  6,  Dec.  1931. 
p.  477-478. 

Comprehensive  study  of  vibration,  particularly  with 
reference  to  instruments.  Design  of  a  "vibrograph" 
described  in  detail.   Several  records  reproduced  and 
interpreted.  Reduced  r^isults  plotted  graphically. 
Photographs  also  reproduced,  shovi/ing  effect  of  vi- 
bration on  several  types  of  instruments.  Application 
of  instruments  to  an  analysis  of  the  vibrations  of 
many  points  in  a  great  number  of  airplanes,  especial- 
ly of  the  instruuTient  boards.   Paper  basea  on  216  ex- 
periments. 


Field,  xl.  H.  and  Murphy,  S.  J.   Aircraft  Instruments.  En- 
ginoering-Jl.  (Canada),  v.  15,  no.  8,  Aug.  1932. 
p.  398-403.   (figures,  equations,  references) 

Peculiar  difficulties  arise  in  case  of  instruments 
for  measuring  pressure,  velocity,  etc.,  owing  to  the 
Very  trying  conditions  under  which  they  operate.   De- 
scription given  of  difficulties  of  adjustment  and  main- 
tenance 5  the  effect  of  such  adverse  influences  as  vi- 
biation,  etc.  Also  discussion  of  sources  of  error  in 
altimeters,  airspeed  indicators,  revolution  indicators 
and  compasses. 


Zcjid,  S.  J.   Vibi-ation  of  Instrument-Board  and  Airplane 
Structure.   S.AoE.-Jl.  '(Trans),  v.  31,  no.  5,  Nov. 
1932.   p.  445-456.   (figures,  taoles,  equations,  re- 
ferences) 

Effects  of  vibration  on  different  instraments  are  dis- 
cussed and  approximate  maximum  permissible  omiplitude 
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of  vibration  at  cruising-speed  fruqUency  for  various 
instrun^nts  is  prostntod  in  a'' table.  Consideration 
given  to  correct  design  of  instruinent-boards  and  their 
suspv^nsion  in  an  airplane;  theory  of  forced  vibration 
with  damping  is  roviewc-d  to  show  that,  if  not  rightly 
chosen,  shock-absorbing  materials  can  do  as  much  harm 
as  good.   Physiological"  aspect  of  vibration,  sources 
of  vibration,  common. peculiarities  of  vibrations  from 
similar  types  of  installation  and  miscellaneous  uses 
of  the  vibrograph  also  discussed.  Author  concludes 
with  recommendations  .as  to  further  study  of  vioration 
problems  in  airplane  design. 


Vibration  Insulation.  Aviation,  v.  32, 


no.  3,  Marc a  1933.   p.  100.   (figure) 

The  Lord  Mfg.  Co.,  Erie,  Pa...,  has"  recently  applied 
successfully  an  existing  typo  of  bonded  ruobcr  mount- 
ing to  airplane  instrument  boaras  and  other  parts. 
Description  of  plate-form  mountings  used  to  fasten 
instranent  panels  to  members  of  the  primary  structure; 
special  mountings  of  monel,  aluminum  or  chromium- 
plated  steel. 


Avoiding  Instrument  Vibration.   Scienti- 


fic American,  v.  149,  no.  4,  Oct.  1933.   p.  180. 
(figures) 

The  delicate  a.irplane  instruments  will  function  cor- 
rectly only  if  the,  amplitude  of  the  instrument  panel 
vibration  is  less  than  4/1000".   This  new  Sperry  vi- 
brom'cter  consists  of  a  r^-'lativ^jly  heavy  handle  (about 
5  lbs.  in  weight)  and  a  precision  indicator  gage  is 
indicated  in  1/1000"  .  V/hen  measuring  the  vibration, 
the  instrument  is  held  in.. the  hand  and  the  end  of  the 
shaft  is  lightly  pressed  against  the  panel. 


Zana,  S.J.  and  Swisher,  L.  N.   Anti-Vioration  Mounting 
of  Airplane  Instruments.  U.  S.  Air  Services,  v.  18, 
no.  6,  June  1933.   p.  26-31. 

Also   Aeroplane,  v.  47,  no.  1221,  Oct.  17,  1934. 
p.  459-460.   (figures,  equations) 

Several  installations  described  to  indicate  amplitude 
before  and  after  anti-vibration  treatment.   If  cer- 
tain rules  are  followed,  insulation  of  instrument 
board  against  vibratory  disturoances  is  easily  carried 
out  and  saving  will  be  50%  to  75%  of  maintenance  cost 
of  instruments. 
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Anti-Vibration  Mountings.   Flignt,  v.  29, 

no.  1426,  April  23,  1936.   p.  ^35.   (figure) 

Description  of  "plate-type"  mountings  as  an  anti-vibra- 
tion measure i    also  of  the  Lord  shear-type  mounting 
which  might  be  used  for  treatment  of  an  instrument 
panel . 
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MI3CELLA1IE0US  VIBxl/vTION  PROBLEMS  RELATED   TO  AIRCRAFT. 


Stanton,  T.  E.   Comparison  of  the  Air  Resistance  of  Station- 
ary and  Vibrating  Wires.   Part  II.   British  A.R.C., 
R.  &  M.  No.  40,  March  1911.   2  p.   (figures) 

Experiments  made  to  determine  the  difference,  if  any, 
betv;een  the  resistance  of  a  thin  steel  wire  placed  in 
a  uniform  current  of  air  when  steady  and  when  vibra- 
ting v/ith  a  fairly  high  frequency. 


Stuart,  A.  H.   The  Vibration  of  Spars.   British  A.R.C*, 
R.  &  M.  llo.  386,  Dec.  1917.   3  p.   (figures,  table) 

Cause  of  vibration  of  a  spar  in  a  particular  aeroplane 
carei'ully  investigated.   It  v/as  found  that  the  position 
of  interplane  strut  is  important,  and,  if  placed  at  a 
position  corresponding  to  a  low  oi'der  harmonic,  con- 
siderable vibration  of  the  spar  was  experienced.  Re- 
cords given  of  oscillation  of  the  ends  of  spar  for  dif- 
ferent positions  of  strut,  which  point  to  the  \/isdom  of 
avoiding  any  positions  for  the  strut  m^oro  remote  from 
the  free  end  than  30.5%  of  the  whole  length  of  the  spar, 


Cowley,  17.  L.  and  Levy,  H.   Critical  Loading  of  Struts  and 
Structures.   Part  V  -  On  the  Vibration  ;ind  Whirling  of 
a  Shaft  of  Variable  Flexural  Rigidity.  British  A.R.C., 
R.  &   M.  No.  485,  Sept.  1918.   8  p. 

Report  is  a  continuation  of  subject  dealt  with  in  Part 
III  (R.  &  M.  No.  453),  with  special  application  to  the 
v/hirling  of  a  shaft  of  variable  flexural  rigiditi'-. 
Mathematical  analysis. 


Cowley,  \'J.   L.  and  Lavy,   H.   Critical  Loading  of  Struts  and 
Structures.  V\:\rt   III  -  Vibx'ation  of  Spr.rs  under  End 
Thrusts*   British  A.R.C,  R.  &  M.  No.  453,  June  1918. 
16  p. 

Mathematical  investigation  of  the  effect  of  end  thrust 
differing  froai  bay  to  bay  of  thu  spar,  upon  the  natur- 
a-1  period  of  vibration,  upon  the  condition  of  reson- 
ance and  upon  the  distr  ioution  of  bending  moments  and 
stresses  in  the  structure. 
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Harris,  R.  G.   Vibrations  of  Rafv/ires.   British  A.R.C,  R.  & 

M.  Wo.  759,  Nov.  1S21.   24  p.   (appendix,  fi£'ures,  tables) 

Experimental  and  theoretical  investigations  of  the  vibra- 
tions of  rafvv'ires  during  "singing".   Experimental  work 
confined  to  the  laboratory.   Aerodynamic  and  other  measure- 
ments v/ere  ^nade.   Singing  appears  to  be  due  primarily  to 
torsionrl  vibrations  of  the  wire  in  the  fundamental  mode. 
Stresses  in  a  singing  wire  were  calculated.   Fracture  is 
more  probable  under  excessive  tensions.   Appendix  discusses 
experiments  on  the  subject. 


Jenkins,  C  F.   High  Frequency  Fatigue  Tests.   British  A.R.C, 
R.  &  M.  no.  982,  Oct.  1925.   24  p.   (appendix,  figures, 
tables) 
Also   Metallurgist,  v.  1,  Oct.  ^0,  1925.   p.  145. 

Experiments  to  test  fatigue  limit  of  metals  at  high 
speeds.   Torsional  vibi'ations  of  large  amplitudes  at 
5000  p.:-i*iods  were  successfully  produced,  but  the  appara- 
tus v\/as  not  quite  povi'erful  enough  to  break  the  specimens, 
so  no  fatigue  limits  could  bo  determined  at  that  speed. 
Description  of  design.   Results  given  in  tables  and  plotted 
in  dia^^ram.s.   Theoretical  treatment  in  appendix. 


Clarke,  T.V/.K.  and  Falkner,  V.  M.   D.  M.  ^^mith' s  Method  for 

the  Determination  of  the  Transverse  Frequencies  of  Vibra- 
tion of  Unif-orm  Beams.  British  A.R.C,  R.  &  lU  No.  1058, 
April  1926.   9  p.   (appendix,  figures,  t  ables) 

Applic'-.tion  of  nomographic  methods  to  the  determination 
of  frequencies  of  vibrations  and  modes  of  beams.   (Nomo- 
graphic method  reproduced  from  an  article  in  Engineering, 
Dec.  25,  1925,  p. ^808,  by  David  M.  Smith.) 


Jenkins,  CF.  and  Lehmann,  G.  D.   High  Frequency  Frtigue. 

British  A..':.C,  r..  &  i;i.  No.  1222,  Dec.  1928.   (figures, 
tables) 

Also   Roy.  Soc.  Proc . ,  v.  125,  no.  AV96,  Aug.  1,  1929. 
p.  33-119. 

Object  to  determine  the  effect  of  j^'requency  of  alterna- 
tion of  stress  on  the  fatigue  li'iits  of  various  metals. 
Tests  made  at  frequencies  up  to  20^000  per  sec.   New 
apparatus  developea  to  vibrate  the  specimen  by  air.   Only 
measui^ement  necessary  is  the  amplitude  of  vibration  at 
the  center  of  th:;,-  bar.   Results  -viven. 


Ill 

iluhl,  K.  H.   Neucre  Fcstigkeitsfragen  im  Flugzeugbau.  Z.V.D.Ic, 
V.  72,  no.  40 5  Oct.  6,  1928.   p.  1403-1408.   (figures, 
references) 

Review  of  recent  progress  in  the  structural  design  of 
airplanes.  Discussion  of  load,  factors,  calculation  of 
vibrations  and  air-propeller  stresses,  statics  of  met- 
allic parts,  factors  of  safety  and  materials  of  con- 
struction. 


V/agner,  R.   Die  Bestimm.ung  der  Dauerfestigkeit  der  knet- 
baren,  veredelbaren  Leichtmetallegierungen.  Bericht 
aus  dem  Institute  fur  Mechanische  Technologie  und 
Llaterialkunde  der  Technischen  flochschule  zu  Berlin, 
Heft  1.   J.  Springer,  Berlin,  1928.   (figures,  tables, 
bibliography) 

Description  of  a  sei'ies  of  extensive  tests  of  dural- 
umin, elektron,  lautal  and  other  light  alloys,  under- 
taken to  determine  their  durability  v/hen  exposed  to 
repeated  shock  and  vibration.   Results  given  in  de- 
tail.  Conclusions  drawn  will  be  of  interest  to  de- 
signers of  automobiles,  aircraft  and  other  structures 
in  v/hich  light  alloys  are  used  for  structural  members. 


Lurenbaum,  K.  tjber  die  Messtechnische  Untersuchung  be- 

schleunigter  Bev/egungsvorgange ,  insbesondere  uber  die 
direkte  Ermittlung  von  Beschleunigungen  mittels  eines 
schwingungsfahigen  Systems.   (Masse  und  Feder.)   D.V.L. 
Jahrbuch  1929,  Rep.  No.  120.  p.  195-201.   (figures, 
references) 

Quantitative  study  of  accelerated  movements.  Report 
of  German  Aeronautical  Experiment  Station  at  Adlershof . 
Direct  determination  of  acceleration  of  vibrating  sys- 
tem by  means  of  acceleration  measuring  device;  applica- 
tion of  principle  to  dynamic  system,  aircraft  in  part- 
icular. 


Davis,  A.  K.   The  Causes  of  Noise  in  Aircraft.  Aircraft  En- 
gineering, V.  2,  no.  21,  Nov.  1930.   p.  273-274. 

Analysis  of  principal  sources  of  sound  with  suggested  re- 
medies and  palliatives,  the  airscrew  being  the  m.ost  im- 
portant. Engine  vibrations  and  vibrating  stay  wires  are 
among  the  sources.  Airscrew  flutter  should  be  avoided. 
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Hiibner,  V/.   Anweisung  fiii'  die  Prufung  der  Eigenschaften  von 
•  Flugzeugen.   Z.F.M.,  v.  21,  no.  20,  Oct.  28,  1930.   p. 
529-533. 

Also   D.V.L.  Jahrbuch  1931,  Rep.  No.  201.   p.   679-690 
(figures) 

Simple  procedures  are  shown  by  means  of  vmich  it  is 
possible  to  make  a  qualitative  test  of  the  properties 
of  airplanes.   Instructions  for  tests  of  the  sources  of 
vibration  are  included. 


Saurer,  C.   Rubber  in  Airplane  Construction.   A.S.M.E.  - 
Trans.,  v.  5^,    AER  53-4,  1931.   p.  41-43.   (figures) 

There  are  a  large  nuiaber  of  uses  to  v/hich  rubber  can  be 
put  to  use  in  airplane  construction.   Its  ability  to 
dissipate  shocks  and  vibrations  makes  it  useful  for 
engine  mountings,  shock  absorbers  and  propeller  insula- 
tors.  Other  uses  discussed. 


Helyx-Nails.   Aero  Digest,  v.  20,  no.  1, 


Jar.  1&j2.   p.  64. 

Brief  description  of  Helyx-IIails,  a  new  heavy-duty  nail 
for  aircraft  builders,  which  makes  possible  a  permcPiant 
attachment  of  wood  to  metal,  metal  to  v/ood,  and  wood  to 
wood,  which  will  not  loosen  or  back  out  under  vibration. 


Brenner,  P.   Problems  Involved  in  the  Choice  and  Use  of 
Materials  in  Airplane  Construction.   IJ.A.C.A.,  Tech. 
wiem.  No.  658,  Feb.  19d2.   25  p.   (figures,  tables, 
references) 

Translated  from   Z.F.M.,  v.  22,  no.  21,  Nov.  14,  1931. 
p.  6o7-6^"8. 
Also   D.V.L.  Jahrbuch  1929,  Rep.  No.  115.   p.  149-155. 

Present  state  of  the  problem  of  materials  in  airplane 
construction  on  the  basis  of  data  giving  the  principal 
charact>^ristics  of  different  materials  end   shewing  how 
they  affect  the  form  of  airplane  pa.'-ts.   Included  is  a 
discussion  of  th-s  vibration  strer.gtho  of  various  ma- 
terials (wood,  soft  steels,  dura:i-:iTiip. .  mrgnesium  alloys, 
etc.)  as  detei-mined  by  fati'-?^.-. ;.  uer.'.c.iAg  tests  £nd,  also, 
tables  01'  vibrrtion  strengths - 


Hatzinger,  M.    Rundschau.   Z.V.D.I.,  v.  76,  no.  23,  June  4, 
1932.   p.  563-565.   (figui^es) 
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Descriptions  of  the  various  pipes  and  their  flexible 
joints  for  the  elimination  of  vibrations. 


Sezawa,  K.  and  Kubo,  K.   Measurements  of  the  Solid  Viscos- 
ities of  Metals  Through  the  Flexural  Vibrations  of  a 
Bar.  Aero.  Res.  Inst.,  Imp.  Univ.,  Tokyo,  Rep.  No.  89, 
V.  7,  no.  8,  Dec.  1932.   p.  195-231.   (figures,  tables, 
equations,  references) 

Coefficients  of  solid  viscosity  for  aluminum,  duralumin, 
copper  and  brass  v^ere   determined  by  means  of  the  flex- 
ural vibrations  of  a  bar,  the  resistance  due  to  damping 
being  assumed  to  be  proportional  to  the  velocity  of  the 
deformation  of  that  body.   The  experiment  suggests  that 
the  resonance  condition  of  an  airplane  is  detrimental 
to  its  behavior,  as  no  dissipation  of  energy  is  radiated 
outwards  from  its  boundary,  while  at  the  same  time,  the 
damping  due  to  internal  viscosity  is  too  small  in  such 
a  body.   It  was  shown  that  the  damping  constants  of 
metals,  even  in  such  a  high  vacu-om  as  a  1/2000  mm.  of 
mercury  column,  depend  on  the  amplitude  of  the  vibra- 
tions.  The  greater  the  amplitude,  the  greater  becomes 
the  coefficient  of  solid  viscosity. 


Eisner,  F.   Ein  neues  Verfahren  zur  Frequenzanalyse  ipd 

seine  Aiiwendung  zur  Untersuchung  von  Flugi:.euggerauschen. 
HochfreDuenztechnik  und  Electroakustik,  v.  42,  noi,  2, 
Aug.  I9J3.   p.  53-6-^.   (figures,  bibliography) 

New  method  of  frequency  analysis  and  its  application  to 
study  of  aircraft  noises.   The  report  is  from  D.V.L., 
supplementing  an  earlier  investigation  in  Elektrische 
Nachrichten-Technik,  Sept.  1932.   Present  method  over- 
comes lack  of  selectivity  of  older  methods  and  can  also 
be  applied  to  vibration  analysis  of  all  kinds  in  wide 
frequency  limit. 


Hertel,  H.   Dynamic  breaking  Tests  of  Airplane  Parts. 

N.A.C.A.,  Tech.  Mem.  No.  698,  Jan.  1933.   42  p.   (fig- 
ures, tables) 

Translated  from   Z.F.M.,  v.  22,  no.  15,  Aug.  14,  1931. 
p,  -464-^73  5  no.  16,  Aug.  28.   p.  489-502. 
Also   D.V.L.  Jahrbuch  1931,  Rep.  No.  248.   p.  142-164. 

Experimental  apparatus  and  evaluation  met  .ods  developed 
and  tried  for  the  execution  of  vibration-Gtrenrth  tests 
with  entire  structure  parts  both  with  ana  without  super- 
posed static  loading.   Ten  metal  spars  and  spar  pieces 
and  two  wooden  spars  were  subjected  to  vibration  break- 
ing tests.  Results  given. 
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Yamana,  M.   On  the  Elastic  Stability  of  aeroplane  Struc- 
tures.  Faculty  oi  Engineering,  Imp.  Univ.,  Tokyo-Jl., 
V.  20,  no.  8,  1Bj3.   p.  16j-2k:4. 

Collectioii  of  six  reports.   One  study  was  made  on  the 
vibration  of  a  compi'essed  member  (reported  in  April 
19d0)  .  All  the  pi'Oblems  studied  (on  the  elastic  stab- 
ility of  materials)  are  important  in  light  structures 
such  as  aeroplanes.   Results  obtained  are  arranged  so 
that  practical  application  is  easy,  and  some  numeri- 
cal calculations  and  experiments  are  added. 


Andi^ews,  P.   Testing'  Planes  for  Strength.   Popular  Aviation, 
V.  14,  no.  5,  May  1934.   (figures) 

Precautions  taken  by  airplane  manufacturers  to  deter- 
mine the  strength  of  airplane  structures  for  securing 
safety  in  flight.  Tests  for  stress,  strength  and  vi- 
bration in  the  Boeing  ai^d  Lockheed  plants  are  used  as 
illustrations. 


Dentan,  J.   La  Lutte  contre  le  Bruit  dans  les  Avions. 

L'i\eronautique,  v.  16,  no.  176,  Jan.  19ci4.  p.  5-12. 
(figures,  taules,  references) 

Review  of  principles  of  acoustics  and  acoustic  meas- 
urements.  Study  of  causes  of  noise  (such  as  propel- 
ler noise,  engine  exhaust  noises,  vibration  of  panels, 
cables,  rods)  on  airplanes,  and  suggestions  of  rem- 
edies. 


:eichmann,  F.  p:.   Uses  of  Felt  in  Aircraft  Construction. 
:Aero  Digest,  v.  24,  no.  2,  Feb.  193-j:.   p.  36-39. 
(figures,  tables) 

Analysis  of  the  applications  of  felt  in  the  various 
parts  of  the  aircraft  structure  shov/s  a  variety  of 
uses.   The  re:.sons  for  using  this  riaterial  depend 
upon  the  results  desired  -  weather  proofing,  heat  in- 
sulation, sound  insulation^  vibration  damping,  etc. 


Volmerange,  A.   Construction  Aeronautique  et  Securite . 

L'Aeronautique    (Bui.    l'Aerottchnic_Lue) ,    v.    16,    no.    177, 
Feb.    1934.      p.    9-16.      (figures) 

General  discussion  of  safoty  of  various  types  of  air- 
planes by  tht;  chief  of  aeronautic  service  of  Bureau 
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Veritas.   Included  is  a  discussion  of  vibrations  and 
measures  l^or  its  avoidance. 


Overcoming  Destructive  Torsional  Vibration. 


Air  Corps  News  Letters,  v.  18,  no.  6,  April  1,1935.  p.  143. 

Brief  account,  in  review,  of  recent  technical  develop- 
ments, at  the  I'iateriel  Division,  in  overcoming  destruc- 
tive torsional  vibration  in  aircraft. 


Do  Metals  "Crystallize"  under  Vibration? 


Franklin  Inst..-Jl.,  v.  220,  no.  3,  Sept.  1935.   p.  391-392. 
Also   Amer.  Machinist,  v.  79,  no.  20,  Sept.  26,  1935. 
p.  726. 

In  accounts  of  a  recent  endurance  flight  of  an  airplane, 
publicity  vi/as  given  to  the  belief  that  metals  may  fail 
as  result  of  crystallization  caused  by  vibration  in  ser- 
vice. Article  refutes  tnis  erroneous  belief  which  prob- 
aoly  originated  in  an  incorrect  conclusion  drawn  from 
the  typical  appearance  of  the  fractured  surfaces  of  metals 
that  failed  after  having  been  subjected  to  repeated 
cycles  of  service  stresses. 


Brunat,  H.   La  Securite  de  la  Navigation  Aeriennes .   Rev.  du 
Minis tere  de  I'Air,  v.  1,  no.  8,  Aug.  1935.  p.  1018- 
1030.   (figures) 

Statistical  data  on  flying  accidents  in  civil  and  mili- 
tary aviation  from  1929  up  to  date.  Accidents  are  stat- 
ed to  be  due  to  the  following:  loss  of  speed,  defects  of 
stability,  fog  and  other  meteorological  conditions  5  crack- 
ing up  duo  to  vibrations,  oscillations,  blind  flying. 
For  each  of  the  accident  causes  above  listed,  the  author 
presents  ample  technical  explanations  and  suggestions. 


House,  E.  K.   xieducing  Noise  in  Airplane  Sound  Locators. 

Amer.  Acous.  Soc.-Jl.,  v.  7,  no.  2,  Part  I,  Oct.  1935. 
p.  127-134. 

Tests  carried  out  in  open  air  in  order  to  generally  im- 
prove performance  of  existing  equipment.  Among  other 
things  discussed  are  sound  and  vibration  and  transmis- 
sion prevention. 
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Minelli,  C.   Problcmi  Aeronautic i  cii  Scienza  delle  Constru- 
zioni.   L'Aerotecnica.  v.  15,  no.  9-10,  Sept. -Oct.  1935. 
p.  915-937.   (figures) 

Survey  made  oi'  most  important  problems  in  aeronautical 
construction,  dividing  them  into  the  following  headings; 
(1)  wing  structures,  (2)  other  structures  5  (3)  vibra- 
tions. 


Discovered  New  Type  of  Airplane  Vibration. 


Science  Hews  Letter,  v.  29,  no.  787,  May  9,  1936.   p.  301. 

"Severe  type  of  vibration  of  a  kind  hitherto  unknown  in 
airplanes,  has  been  discovered  in  a  fast  high-performance 
comoat  plane  of  the  Nation's  air  forces.  L.  B.  Tucker- 
man  and  V/.  hamberg,  of  the  Bureau  of  Standards,  found 
and  cured  the  fault."  Statement  with  brief  explanation. 


de  Bruyne,  N.  A.  and  Maas,  J.  N.   A  Property  of  Synthetic 

Resins.  Aircraft  Engineering,  v.  8,  no.  92.  Oct.  1936. 
p.  289-290.   (figure,  equations,  references) 

Synthetic  resins  reinforced  with  fabric  have  proved  in 
actual  service  to  be  resistant  to  disintegration  from 
shocks  and  vibration.   In  order  to  investigate  this  pi-o- 
perty,  measurements  v;ere  mace  of  energy  absorbed  by 
such  materials  under  torsional  oscillation^  it  was  found 
that  energy  absorbed  was  greater  than  that  of  any  other 
comparable  materials  such  as  wood  or  metal.  Actual  ser- 
vice under  severe  conditions  has  shown  that  airscrew 
blades,  .centrifuges  for  artificial  silk  gear  wheels,  and 
the  like,  can  be  satisfactorily  made  of  such  material. 


Flore,  A.   La  .iobustcrra  dei  Velivoli  in  Relazione  all'Aumen- 
to  di  Velocita.   Rivista  Aeronautica,  v.  12,  no.  4, 
April  1936.   p.  55-88. 

Paper  suggests  an  additional  phase  of  structural  design 
which  the  author  calls  the  "elastico-dynamics  of  air- 
craft" or  the  "theory  of  aircraft  vibrations" .   Study  of 
the  various  natures  of  possible  viorations,  such  as,  free 
and  forced  vibrations  of  different  parts  of  the  airplane, 
influence  of  gusts,  etc.   Paper  summarizes  various  speci- 
fic problems,  presenting  in  non-mathematical  language 
the  general  conclusion  reached  so  far. 


Leiss,  K.  Massenausgleich  von  Rudern.  L.F.F.,  v.  13,  no 
12,  Dec.  20,  1936.  p.  430-432.  (figures,  equations, 
references) 


117 


A  control  surface  caii  be  balanced  by  means  of  a  finite 
nuraber  of  additional  masses  of  equilibrium  so  that  it 
remains  free  from  rotation  for  particular  vibration 
foi'ms  of  the  control-surface  axis.  Relations  for  the 
lowest  number  of  balancing  masses  to  be  applied,  and 
their  positions  and  moments  are  derived. 


Stefanutti,  S.   Note  su  un  Velivolo  Anti-Tradizionalistas 
II  Motoveleggiatore  "S.S.  2".  Rivista  Aeronautica, 
v.  12,  noo  5,  May,  1936.   p.  147-170.   (figures) 

Excellent  performance  of  a  new  type  of  motorea  glider 
in  take-off,  fligiit  and  landing,  and  the  advantages 
which  could  be  obtained  with  an  airplane  of  this  de- 
sign in  regard  to  efficiency  of  the  propeller  and  tail 
plane,  elimination  of  tail  vibr'atioii,  etc.,  briefly  dis- 
cussed.  Construction  and  performance  of  the  plane  ae- 
scriced  in  detail  and  the  difficulties  and  defects  of 
tlie  canard  airplane  v;hicii  are  eliminated  in  the  new  ae- 
sign  are  discussed. 


Stephens,  B.  G.   Natural  Vibration  Frequencies  of  Structur- 
al Members  as  an  Indication  of  End  Fixity  and  Magnitude 
of  Stress.  Aeronautical  Sciences-Jl. ,  v.  4,  no.  2, 
Dec.  1936.   p.  54-60.   (figures,  tables,  equations, 
references) 

Experimental  method  for  the  determination  of  the  de- 
gree of  end  restraint  of  structural  members  is  pre- 
sented together  with  a  method  for  determining  the  mag- 
nitude of  load  in  an  axially  loaded  member  by  means 
of  a  single  easily  made  measurement  on  the  member  as 
it  stands  in  the  stressed  conditions.   These  two  un- 
knowns are  made  determinable  by  the  fact  that  the  nat- 
ural vibration  frequency  of  a  structural  member  is  a 
definite  function  of  both  the  degree  of  end  restraint 
and  the  axial  load  existing  in  the  member,  \iith   this 
estabxished,  it  remains  to  determine  the  actual  rela- 
tions existing  butwtien  first,  the  natural  vibration 
frequency  and  thu  end  restraint  of  the  member,  and  sec- 
ond, the  natural  vibration  frequency  and  the  axial 
load  in  the  member. 


Zauid,  o.  J.   Comfort  in  Air  Travel.  Roy.  Aero.  Soc.-Jl., 
v.  40,  no.  307,  July  1936.   p.  52-^-556.   (figures, 
tables,  discussion) 

Comfort  attained  in  passenger  airplanes  in  regard  to 
noise,  mechanical  vibration  and  other  factors.   Prop- 
.;;ller  and  engine-exhaust,  noises  and  engine  clatter 
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are  discussed  and  the  forces  acting  on  shear-type  mount- 
ings for  a  9-cylinder,  750  hp.  radial  engine  are  ana- 
lyzed, including  vertical  shear,  static  overhang  moment, 
engine  torque  and  propeller  tiirust.  A  frequency  ana- 
lysis shov/ing  progress  of  noise  reduction  in  an  actual 
bi-motor,  18-passenger  airplane  given. 


Zand,  S.  J.  and  Perot,  G.   Etude  du  Confort  a  Bord  des  Avions 
de  Transport  et  Application  Pratique  a  un  Appareil. 
L'Aeronautique  (Eul.  1 'Aero technique ) ,  v.  18,  no.  206, 
June  1936.   p.  69-85.   (figures,  tables) 

Analysis  on  board  airplanes  and  methods  of  decreasing 
the  intensity  at  the  sources  of  the  noise.   The  elastic 
suspension  of  aircraft  en^'ines,  ventilation  and  heating, 
material's  used  m  soundproofing  and  the  application  of 
these  methods  to  the  soundproofing  of  the  Breguet-V/i- 
bault  670  transport  plane  are  discussed.  A  plan  for 
soundproofing,  specifications  and  estimates  of  tlie  addi- 
tional weij^ht  for  soundproofing  are  described  v/ith  re- 
sults of  flight  tests.   Long  article  \/ith  test  results. 


Fiore,  A.   Li  Problema  delle  Vibrazioni  del  Velivoli.   L'Aero- 
tecnica,  v.  17,  no.  3,  Mai'Ch  1937.   p.  187-216.   (fig- 
ures, references) 

Theory  of  vib^f;..tion3  of  a"'.rT\lanes  m  flight  and  method 
of  their  obse'^vation  a.'id  m^ior-uremGn;:.   'ri'fvantion  of 
airplane  vibr&tJo,;.s.  .V'erfcrmance  cf  airolane  mater- 
ials ana  structural  members  under  vibration. 
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Carrington,  H.    The  Frequencies  of  Vibration  of  Flat  Circu- 
lar Plates  Fixed  at  the  Circumference.   Phil.  Mag.,  S. 
6,  v.  50,  no.  300,  Dec.  1925.   p.  1261-1264.   (table, 
equations,  references) 

The  frequencies  of  the  transverse  symmetrical  vibrations  , 
of  a  fixed  circular  plate  depend  on  the  solution  of  the 
given  equation,  which  can  be  solved  by  interpolation 
from  tables  of  Bessel  functions,  but  the  evaluation  of 
the  roots  becomes  increasingly  troublesome  and  has  eventu- 
ally to  be  effected  by  the  ascending  series  for  the  func- 
tions.  It  is  shown  that  higher  roots,  and  approximate 
values  for  the  lov;er  ones,  can,  hov/ever,  be  more  easily 
obtained  from  the  semi-convergent  descending  series  for 
the  same  functions. 


Cartan,  E.  and  H.  Note  sur  la  Generation ^des  Oscillations 
Entretenues.  Annales  des  Postes,  Telegraphes  et  Tele- 
phones, V.  14,  no.  12,  Dec.  1925.   p.  1196-1207. 

Notes  on  the  production  of  self-induced  oscillations. 
Authors  deduce  general  equations.   Paper  is  mathemati- 
cal and  cannot  be  usefully  abstracted. 


Kimball,  A.  L.  and  Hull,  E.  H.   Vibration  Phenomena;  of  a 

Loaded  Unbalanced  Shaft  While  Pcsr.ing  Through  Its  Criti- 
cal Speed.   A.S.LLE.-Trans.,  V .  47,  no.  1976,  1925.   p. 
673-698.   (figures) 
Discussion   L^chaniccl  Engineering,  v.  48,  no.  4,  April 

1926.   p.  380. 
Also   Mechanic?-. 1  Engineering,  v.  48,  no.  3,  March  1926. 
p.  251-255. 

Discussion,  with  experimental  demonstration,  of  the  pecu- 
liar vibration  phenomena  to  which  an  unbalanced,  loaded 
shaft  is  subject  while  passing  through  its  critical  speed ^ 
The  basic  theory  is  given  from  a  somewhat  nevi?  viewpoint, 
after  which  an  expe rim^ental  demonstration,  which  gives 
a  quantitative  check  on  the  theory,  is  described. 


Howland,  R.  C  J.   The  Vibrations  of  Rods  and  Shafts  with 
Tension  or  End  Thrust.   Phil.  Mag.,  S.  7,  '^.    1,  no.  3, 
March  1926.   p.  674-694.   (figures,  tables,  equations, 
references) 
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For  a  rod  or  shaft  without  end-thrust  or  tension,  a  me- 
thod for  reducing  the  integration  to  a  series  of  quadra- 
tures was  given  by  Coy;ley  and  Levy.   Special  application 
.of  this  method  has  'been  made  by  the  author  to  determine 
the  whirling  speeds  of  a  shaft  carrying  concentrated 
masses,  and  the  same  method  is  now  applied  to  the  more 
general  problem  of  a  rod  or  shaft  under  axial  force. 
The  method  is  illustrated  by  applying  it  to  a  uniform 
shaft  and  the  results  are  compared  with  those  given  by 
an  exact  integration.   An  application  to  rods  and  shafts 
carrying  concentrated  masses  is  then  made  and  the  error 
in  Dunkerley's  rule -is  calculated  for  a  number  of  dif- 
ferent end  thrusts  and  tensions.   The  paper  is  mathe- 
matical and  establishes  that  the  error  in  Dunkerley's 
rule  is  greater  for  a  shaft  with  tension  and  less  for 
one  v;ith  thrust  and  for  a  shaft  without  longitudinal 
stress.   For  moderate  values  of  the  stress,  the  error  is 
from  3.6%  to  4%  and  is  one  of  deficit. 


Hummel,  C.   Kritische,  Drehzahlen  als  Folge  der  Nachgiebig- 
keit  des  Schmiermittels  im  Lager.  _  Forschung'sarbeiten 
auf  dem  Gebiete  des  Ingenieurwesehs,  Heft  287,  1926. 
48  p.   (figures,  tables) 

A  study  of  critical  speeds  as  results  of  the  yielding 
quality  of  lubricants  in  bearings.  Based  on  hydrodyna- 
mic  bearing  theory  the  field  of  force  in  the  oil  groove 
between  the  shaft  and  bearing  is  calculated,  taking  into 
consideration  lateral  discharge.  Based  on  this  calcula- 
tion, it  can  be  demonstrated  that  the  equilibrial  posi- 
tion of  the  shaft  becomes  stable  or  unstable  depending 
upon  v^hether  its  ratio  of  eccentricity,  that  is,  the  re- 
lation of  its  true  to  maximum  eccentricity,  is  greater 
or  less  tiian  0.7.  Vibrations  occurring  in  the  unstable 
area  are  not  so  dangerous  as  those  occurring  in  the 
second  critical  speed.   Bearings  should  be  so  designed 
that  the  area  of  critical  occurrences  should  be  avoided. 
Included  is  a  supplementary  article  by  A.  Stodola  - 
-'.'.Kritische  V/ellenstorung  infolge  der  Nachgiebigkeit  des 
Olpolsters  im  Lager". 


Kohn,  P.   Zeichiierisches  Verfahren  -^ur  '  j.^tirinung  der  Tor- 
sions-Sigenschv/ingungszahlen  von  Wellen.  Maschinenbau, 
V.  5,  no,  5,  March  4,  1926.   p.  220-221.   (figures) 

Description  of  a  graphical  method,  which  is  comparative- 
ly simple,,  for  determinij^^  the  torsional  period  of  vi- 
brations in  shafts. 
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Liddicoat,  R.T.   TJotes  on  the  Demonstration  of  Synchronous 

Vibration  and  Critical  Speed.  Michigan  Technic-CCollege 
of  Engrs.  and-Arch.,  Univ.  of  Michigan),  v.  39,  no.  3, 
March  1926.   p.  17-18,  23. 

Brief  remarks  upon  the  theory  represented  by  the  demon- 
stration model;   description  of  the  model  and  its  opera- 
tion. '  Model  demonstrates;  (1)  vibration  of  a  shaft- 
bearing  mounted  on  an  elastic  support,  when  the  shaft 
carries  an  unbalanced  rotor;  (2)  whirling  of  an  over- 
hung shaft  carrying  a  balanced  or  unbalanced  rotor. 


Lochner,  R.    The  Torsional  Vibration  of  Shafts  and  Shaft 

Systems.   Inst.  Elec.  Engrs. -Jl.,  v.  65,  no.  360,  Dec. 
192S.   p.  76-30.   (figures) 

General  theory  of  torsional  oscillation  reviewed. 
Method'  evolved,  by  which  it  is  claimed  the  investiga- 
tion of  any  nuniber  of  vibrating  fiaassas  is' considerably 
simplified.   This  is  done  analytically;  the  formula 
obtained  is  expressed  in  the  form  of  a  curve.   The 
cur've  applies  not  only  to  the  case  of  vibration  of  a 
single  mass  but  to  a  system  containing  any  number  of 
masses.   Author  works  out  the  case  of  a  system  contain- 
ing, four  masses  connected  by  three  lengths  of  shafting 
and  finds  the  natural  frequencies  of  torsional  vibration 
for  this  system.  Mathematical. 


Schmidt,  H.  „  Zm'  Theorie  der  erzwungenen  Schwingungen. 
Zeit.  fur  Physik,  v.  39,  no.  5-6,  Oct.  19,  1026. 
p.  474-489.   (equations,  references) 

Tliis  paper  deals  with  the  theory  of  forced  vibrations. 
If  a  system  capable  of  vibration  is  subjected  to  the 
influence  of  variable  periodic  disturbing  force,  then 
vibrations  peculiar  to  system  will  be  continually  inter- 
fered with  at  variable  positions  of  superposed  disturb- 
ance. Mathematical  investigation  of  above  problems 
where  disturbing  force  is  developed  as  Fourier  series 
and  solution  then  expressed  in  form  of  trigonometrical 
series  based  on  fundamental  linear  superposition 
principle . 


Van  den  Dungen,  F.H.   Les  Equations  Integrales  a  plusieurs 

Paramecres  et  la  Technique  des  Vibrations.   Second  Inter. 
Cong.  -Appl.  ivIech.-Proc. ,'  Sept.  1926.   p.  113-118.   (fig- 
ures, tables,  equations,  bibliography) 
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Solution  of  the  problems  arising  from  vibrations  through 
integral  equations.  Application  of  the  solution  to  the 
case  of  one  parameter,  then  to  the  case  of  several  para- 
meters. Example  given. 


Van  der  Pol,  J.B.    "Relaxation  Oscillations."  Phil.  Mag., 
S.  7,  V.  2,  no.  11,  Nov.  1926.   p.  978r992.   (figures, 
equations,  references) 

Also   Zeit.  Hochfrequenztechnik  und  Electroakustik, 
V.  28,  Dec.  1926.   p.  178-184. 

In  the  first  part  of  the  paper,  the  author  develops  a 
theory  relative  to  oscillations  in  systems  v^fith  e  single 
degree  of  fre'idom  and  including  a  negative  resistance. 
Conditions  obtained  for  the  solution  of  the  appropriate 
differential  equation  to  be  aperiodic,  periodic,  or  quasi- 
periodic.  For  the  latter  case,  solution  obtained  differs 
considerably  from  the  normal  approximately  sine-formed 
solution,  a  pure  periodic  solution  being  found  whose 
period  is  expressed  by  a  "relaxation  time"  (time  cdnstant) 
of  the  system.   Therefor  the  term  "relaxation  oscillation" 
may  be  given  to  such  phenomena.   It  was  shown  that  os- 
cillations of  multi-vibrators  of  the  Abraham  and  Block 
type  are  examples  of  the  general  type  of  relaxation  os- 
cillations.  It  is  probable  that  oscillations  of  the 
Wehnelt  interrupter  belong' to  the  generator  ilass'  of  re- 
laxation oscillations. 


Adrian,  V/.   Tagung  uber  Schwingungsfragen  in  Braunschweig. 
Z.A.M.M.,  V.  7,  no.  3,  June  1927.   p.  227-235.   (refer- 
ences) 

Report  of  the  meeting  of  committee  of  Association  of 
German  Engineers  held  at  Braunschv;eig  on  March  25-26, 
1927.   Various  vibration  problems  were  discussed. 


Foppl,  0.  Berechnung  der  Biegungsschwingungszahl  einer  \Velle, 
die  mit  mehreren  Lasten  behaftet  ist.  Z.A.M.M. ,  v.  7,  no. 
1,  Feb.  1927.   p.  72-77.   (figures,  equations,  references) 

Computation  of  the  period  of  vibration  of  flexible  shafts 
bearing  sevei-al  i.oads.   Derivat.icn  of  mathematical  form- 
ulae for  shcfts  rnd  beams,  variously  constrained  and 
loaded,  to  enable  machine  designers  to  avoid  condition 
of  resonance  of  shaft-vibration  with  revolution  frequency 
of  machine. 
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Jeffcott,  H.H.   A  Graphical  Method,  for  Determining  the  Whirl- 
ing Speeds  of  Loaded  Shal'ts.  Phil.  Mag..,  S'.  -7',  v.  3,  no. 
16,  April  1927  Suppl.   p..  68S-713'.   (figures,  table,  equa- 
tions, reference) 

The  whirling  speeds  of  a  shaft,  loaded  at  isolated  points, 
..the  inertia  of  the  shaft  itself  being  neglected,  are 
given  by  the  roots  of  a  certain  determinantal  equation. 
A  systematic  process  of  successive  approximation  to  de- 
termine those  roots  explained.   A  method  given  of  deter- 
mining the  coefficients  of  the  equation  by  pure.ly  graph- 
ical methods. 


Naylor,  T.M.   Whirling  Speed  of  Shafts.   Engineering,  v. 

124,  no.  3222,.  Oct.  14,  1927.   p.  474.   (figures,  ref- 
erences) 

Experiments  which  show  the  presence  of  a  decided  dis- 
turbance in.  the  m.otion  of  a  rotating  shaft  at ,  a  speed 
approximately  one  half  of  fhe  true  whirling  speed.   Re- 
■■  suits  are  in  agreement  with  mathematical  deduction  of 
Prof.-  Stodola. 


Andrews,  J. P.  A  Contribution  to  the  Theory  of  Torsional 
Oscillations  in  Plastic  Solids.  Phil.  Mag.,  S.7,  v. 
5,  no.  31,  May  1928  Suppl.   p.  865-880. 

-  The  equations  of  motion  of  a  -torsional  pendulum^ , the 
suspending  wire  being  of  plastic  material,  are  investig- 
ated empirically.   A  second  form  of  the  equations,  based 
on  the  assumption  that  the  rate  of  plastic  flow  is  pro- 
portional to  an  odd  power  of  the  elastic  stresses,  is 
.  shown  to  afford  an  explanation  of  the  observed  depend- 
eince  of  logaritMiic  decrement  upon  amplitude. 


Blau,  L.V'/,   An  Experimental  Investigation  of  Forced  Vibra- 
tions.  Franklin  Institute-Jl. ,  v.  206,  no.  3,  Sept. 
1928.   p.  355-378.   (figui'es,  equations,  references) 

Derivation  of  equation  and  description  of  experimental 
arrangement  which  permits  the  investigation  of  forced 
vibrations.   Photographic  records  shov/n  vdiich  verify 
the  theoretical  results.   In  the  experimental  investiga- 
tion, the  upper  extremity  of  a  simple  pendulum  v/as 
.  moved  in  a  simple  hormonic  motion  and  photographic 
records  obtained  of  the  motion  of  the  pendulum  bob. 
Different  degrees  of  dampirig  were  used,  ranging  from 
very  small  to  critical.   The  experimental  results  are 
in  excellent  agreement  with  the  theory. 
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Den  Hartog,  J.  P.    The  Lowest  Natural  Frequency  of  Circular 
Arcs.   Phil.  Mag.,  S.  7,  v.  5,  no.  28,  Feb.  1S25.   p. 
400-408.   (figures,  tables,  equations,  references) 

Formulae  are  derived  for  the  first  and  second  natural 
frequencies  of  a  part  of  a  circular  ring,  hinged  or 
clamped  at  its  ends.   It  is  shov/n  that  the  type  of  vi- 
bration, in  v.'hich  the  extension  of  the  fibers  occurs, 
under  certain  conditions  may  have  a  lower  natural  frequen- 
cy than  the  non-extensional  type  of  vibration.   The 
results  are  given  in  the  form  of  curves  and  tables. 


Lemke,  A.   Experimentalle  Untersuchungen  zur  V/.  Ritzschen 
Theorie  der  Transversalschwingungen  quadratischer 
Platten.  Annalen  der  Physik,  v.  86,  no.  6,  July  28,  1928. 
p.  717-750.   (figures,  tables,  equations,  references, 
bibliography) 

Experimental  study  of  the  Ritz  theory  of  the  transverse 
vibrations  of  square  plates.   Tables,  from  which  the 
coefficients  of  series  and  period  equations  can  be  cal- 
culated, are  given  for  several  values  of  Poisson's 
ratio,  10  terms  of  the  series  being  used.   Two  cases  are 
also  given  using  6  and  15  terms,  to  show  what  may  be 
expected  of  the  approximation  to  10. 


Lienard,  A."   Etude  des  Oscillations  Entretenues.   Revue 

Generale  de  I'Electricite,  v.  23,  May  26,  1928.   p.  901- 
912;  June  2.   p.  946-954.   (figures,  equations,  refer- 
ences) 

A  study  made  of  the  differential  equation  ■  hich  has 
numerous  applications  to  the  oscillatory  phenomena  and 
has  previously  been  treated  by  Janet,  Cartan,  Van  der 
Pol  and  others  for  the  study  of  self-induced  oscilla- 
tions.  Simple  graphical  solution  of  the  equation  given 
and  it  is  shown  that,  in  the  most  general  case,  the  os- 
cillatory regime  v/hich  can  be  produced  is  unique.   The 
methods  of  evaluation  of  the  amplitude  of  the  oscilla- 
tions as  v;ell  as  a  lov-^er  limit  for  their  duration  are 
given. 


Sezawa,  K.   Some  Problems  of  Shocks  Transmitted  in  Bars 
and  plates.  Aero.  Res.  Inst.,  Imp.  Univ.,  Tokyo, 
Rep.  No.  45,  V.  4,  no.  4,  Nov.  1928.   p.  83-147.   (fig- 
ures, table,  equations,  references) 
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The  transmission  of  shocks  in  bars  and  plates,  when 
the  material,  is  visco-elastic,  together  v/ith  the  be- 
havior of  such  shocks  when  there  are  various  kinds  of 
boundaries  or  conditions,  has  been  studied.   The  method 
of  analysis  in  this  is,  in  the  first  placet,  to  derive 
.the  solutions  =  in -the: -form -of  ,w.a,^>e  transmissions  from  _ 
the;  modified  .equations  qf  moti,on  of  barg  or  of  p2,ates 
in  the  case  where  the  material  is  visco-elastic ;  second- 
ly, ,to  apply  to.  these;  solutions,  various  kinds  of  bound- 
ary c-onditiqns /appropriate  t.o  respective  casies..  The 
problems  contaj,ned  in  this  are  ;divided  into  t>vo  parts:. 
(1)  Shocks  Transmitted  in  Bars;  (2)  Shocks  Transmitted 
in  Plates. 


Soderberg,  C.  R.   On  the  Practical  Application  of  the  Theory 

of  Vibrations  to  Systems  with  Several  Degrees  of  Freedom. 

Phil.  Mag.,  S*  7,  v.  5,  no.  27,  Jan  1928.   p.  47^66. 
(figures,  equations,  references) 

With  a  view  to  obtaining  methods  of  finding  rapidly 
such  important  quantities  as  the  v/hirlir^a;  speeds  of 
multiple  bearing  shafts,  critical  speeds  for  line  shaft- 
ings with  several  masses  and  problems  of  a  similar 
natui'e  in  foundation  design,  author  shows  tha,t  the 
deterninantal  .equatipn  for  the  frequencies  can  be 
put  into  z   standard  form,  and  it,  and  the  expanded  equa- 
tion, are  vi/ritten  out  with  comporative  ease.   In  addi- 
tion to  the  numerical  method  solution,  an  elegant  graph- 
ical method  is  given. 


Strutt,  M.  J.  0..  Eigenschwing'ungen  einer  Saite  mit  Sinus- 

formiger  Massenverteiluhg.  Annalen  der  Physik,  v.  85, 
no.  2,  Jan.  25,  1928.   p.  129-13S.   (figures,  equations, 
references) 

Problem--  of  a  vibrating  chord  with  sinusoidal  m.ass  dis- 
tribution calculated  by  means  of  Mathieu' s  differential 
equation  theory.   Certain  of  Hayleigh' s  fundamental 
principles  newly  formulated  by  means  of  the  mathemati- 
cal theory.  Differential  equations  for  a  free,  vibra- 
ting^ chord;  sinusoidal  equations. 


Gerdien,  H.  Pauli,  H.  and  Trendelenburg,  F.   Un'tersuchungen 
Uber  Erschlltterungsschv/ingungen  und  GerSusche.   Zeit. 
Tech.  Phys.,  v.  10,  no. 9,  1929.   p.  374-378.   (figures, 
references) 
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Investigation  of  vibration  and  sound.  Conimunication  from 
research  laboratory  of  Siemens  and  Halske  and  Siemens  and 
Schuckert  on  tests  carried  out  by  electrical  method. 


Halasz,  P.   Tengelyek  Rezgese.   Electrotechnika  (Budapest), 
V.  22,  no.  7-8,  April  15,  1929.   p.  63-78.   (figures) 

Discussion  of  the  necessity  of  vibration  in  shafts.  Fac- 
tors producing  and  influencing  oscillation.   Methods  of 
calculation  and  prevention  of  vibration. 


Inglis,  C.  E.   Natural  Freajaencies  and  Modes  of  Vibration  in 
Beams  of  Non-Uniform  Mass  and  Section.   Inst.  Navr.l  Arch- 
itects, v.  71,  1929.   p.  145-156.   (figures,  discussion) 

Equation  03;  motion  for  free  transverse  vibration  of  beam; 
normal  modes  and  "three-node"  mode  of  vibration  for  beam 
of  imifcrm  section  and  varying  mess;  modes  of  vibration 
in  beam  lonsymme  trie  ally  loaded. 


Jeffcott,  H.  H.   On  the  Vibration  of  Beams  under  the  Action 
of  Moving  Loads.   Phil.  Mag.,  S.  7,  v.  8,  no.  48,  July 
1929.   p-  145.-^166.   (figures,  discussion) 

Method  for  approximate  solution  of  problem  of  vibrations 
of  beams  under  action  of  moving  and  fluctuating  loads. 
Method  of  successive  approximation  is  applicable  to  all 
cases  in  v/hich  damping  forces  and  effective  forces,  due 
to  acceleration  of  masses  involved,  exercise  relatively 
small  influence  on  deflection  of  beam  in  comparison  v/ith 
thit  produced  by  applied  forces. 


Ktissner,  H.  G.   Schwingungen  mehrfach  gostfltzter  St.*;lbe  mit 
Axialkr^iften.   L.F.F.",  v.  4,  no.  2,  June  10,  1929.   p. 
63-67.   (figures,  equations) 
Also   D.V.L.  Jahrbuch  1929,  Rep.  No.  135.   p.   335-339. 

Discussion  of  the  vibration  of  a  continuous  ber.m  under 
axial  loc-.ds.   Problem  considered  is  the  selection  of 
a  stey  point  which  will  make  the  critical  speed  as  high 
as  possible.   The  differential  equation  of  the  free  os- 
cillations is  linear,  of  the  fourth  order,  virith  constcnt 
coefficients,  the  solution  of  "fhich  is  obtrined  in  the 
usual  wry.  Numerical  values  are  computed  and  tabulated. 
Graphical  representations  exhibit  clearly  the  relation 
betv/een  the  frequency  and  the  position  of  the  stay  point. 
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'  ■  ■•  ■      '  '■'-   .^-■'  ■  iTi.-vr^'V<:i:i  :. :  ,.    .  ;-  .    .■    ^     ■   ■  ■■■ 

Prosad,  K.  ■  :  A  Dynamical'  Method  for  the-  Determination  of  . 
Young's  Modulus  by  Bending.  .,.  Phil.  Mag.,  S.  7,  v.  ?,■;■ 
.,  no;  48,  March:  1929;. -^  p;?  548-564..  (figures,  tables,  refer- 
ences) ■     ii::?^U  ■       ,     ■  . 

Measurement  is  mad?:,  by,  determining  the  frequency  of.vibra- 
, '.tion  of  a,  bar  of  the,  material  to  which  an  attachment' of 
.,  soft  iron,  is'  added,:  to :  electrically  maintain  the  vibrations 
when  the  b.ar .  is- non-magnet;ic^f:  ■ , 


Suyehiro',  "t.'.'       On  the  Damped  Transversal  Vibration  of  Pri'smatic 
Bars.  Earthquake, Res.  Inst.,  Imp.  Univ.,  Tokyo-Bul. ,,  v.  6, 
■March  1929,   p.;  63 --70.   (equations,  r  eferences) 

The  resistance  to  free  transversal  vibrations  is  composed 
of:  (1)  air  resistance 5  (2)  internal  resistance  due  to 
solid  viscosity  of  the  material  or  its  internal  friction. 
The  former  is  negligibly  small  and  not  further  considered. 
■  The  'case  is  treated  , of  a  imiform  straight  bar  with  a  long- 
itudinal plane  of  syrrimetry  and  an  expi^ession  obtained  "for  ' 
the  transversal  vibrrtions  parallel  to  this  plane. ^  Upper 
limits  cf  I  requenc;;.^  of.    the  m'.iresibted  vibration  are  obtainsd 
From  the,  results  obtained,,  the  nature,  of  the,  free  vibra- 
tions of  frrmed  structui'-es,  towers,  chimneys,  etc.  can  be 
inferred.  .  »  . 


Taylor,  H.  D.   Shaft  Behavior  at  Critical  Speed.  General  Elec- 
tric Review,  v.  32,  no.  4,  April  1929.   p.  194-200.   (appen- 
dix, figures) 

Characteristic  behavior  of  shafts  shown  by  small  model. 
Marked  reduction  in  violence  of  crixical-speed  disturbance 
obtained  by  accurate  balancing.   Th£0i-eticj).l  reversal  of 
bending  of  shaft  in  passing  -through  critical  speed  con- 
firmed by  marking  shaft.   Strobosccpic  apparatus  for  measur- 
ing angle  of  lag.   Comparison  of  theoretical  curves  with 
test  observations.   Derivation  of  formulae. 


Tiemann,  R.   Kinetik  pseudoharmonischer  Reibungsschwingungen. 
Z.A.M.M.,  V.  9,  no.  2,  April  1929.   p.  110-130.   (figures, 
tables,  equations,  references) 

Explanation  of  pseudoharmonic  vibrations,  and  difficulties 
involved  in  handliiig  them.   Investigation  of  pseudoharmonic 
frictional  vibrations  or  vibrations  resulting  from  constant 
friction  for  the  purpose  of  developing  kinetics  of  these 
movements  to  extent  permitted  by  mathematical  methods. 
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Bylund,  F.  J.   Bidra~  Till  Utredning  om  Stavers  Eller  Ailars 
Tranaversalvsengninger  Jaemte  Ki^itik  A.  V.  Lord  Rayleigh's 
Differentialekvation.   Teknisk  Tidskrift  (Stockholm), 
V.  60,  no.  46,  Nov.  15,  1930.   p.  145-150;  no.  51,  Dec. 
20.   p.  157-160.   (figures) 

Transverse  vibrations  of  bars  or  shafts  and  criticism 
of  Rayleigh's  differential  equations.  Nov.  -  Rayleigh's 
equation  is  shown  to  be  exact  under  certain  conditions, 
especially  at  excess  vibrations  or  overtones,  because 
critical  speeds  of  short  shafts  are  not  identically  a- 
like.   It  is  shown  that  new  critical  speeds  deviate  con- 
siderably from  those  pointed  out  by  Stodola.  Dec.  -  Com- 
parison between  old  and  new  formulae  and  discussion  v/hich 
brings  out  the  fact  that  most  formulae  are  true  only 
between  certain  limited  ranges.  Modified  form  of  V/estin's 
formula  seams  to  be  best  solution  as  it  continuously 
follows  Eulcr's  hyperbola  curve. 


Esau,  A.  and  Hempel,  M.   ttber  die  Eigenfrequen::  von  einseitig 
eingespannten  Staben.   Zeit.  Tech.  Phys.,  v.  11,  no.  1, 
Nov.  1930.   p.  23-24. 

Discussion  of  the  natural  frequency  of  a  rod  clamped  at  one 
end.   A  comparative  study  of  the  experimental  frequencies 
with  Rayleigh's,  Kohlraush,  Hort's,  du  Bois-Raymond' s 
theses  for  beams  having  a  concentrated  mass.   Authors 
conclude  thaL  the  du  Bois-Ra\'7nond  formula  is  not  reliable 
while  that  of  Kohlraush  is  satisfactory. 


Gauster,  7/.   Uber  die  Losung  von  Schv;ingungsaufgaben  miLtels 
symbolischer  Differentialrechnun''.   Arch.  fUr  Elektro- 
technik,  v.  24,  no.  3jSept.  27,  1930.   p.  360-382.   (equa- 
tions) 

Theoretical  mathematical  analysis  of  the  solution  of  os- 
cillation problems  by  means  of  symbolic  differential  cflculus^ 


PraKtische  Wege  zur  angen^herten  Schwingungs- 
elastischer  Systeme.   Ingenieur  Arch.,  v.  1, 
1S30.   p.  271-292.   (figures,  equations,  ref- 


Kethods  for  the  calculation  of  vibrations  of  elastic 
systems  based  on  integral  equations  given.  Various 
applications  to  plates,  rods,  bulKheads,  etc. 
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Kimball,  A.L.   Rigid- DynaTrdcs  and  Vibration..  Mechanical  En- 
gineering,' V.  '52,  ho.  4,  .April  1930,.   p.  493-494. 

Advance  in  eng'ineering  during  past  50  years  due  to  better 
understanding  of  an  sppllcation  of  fundamental  laws  of 
rigid  dynamics.   Notes  on  gyroscopes,  balancing,  shaft 
vibration,  vibration,  lubrication. 


Klotter,  K.   Die  elastischen  Querschv/ingungen  belasteter 
Systeme.   Third  Inter.  Cong.  Appl.  Mech.-Proc,  v.  3, 
Aug.  1930.   p.  154-160.   (figures,  equations,  discussion) 

Discussion  of  the  elastic  transverse  vibrations  of  a  loaded 
system.  Beam  vibrations  made  additionally  interesting 
by  a  brief  but  excellent  discussion  by  Southwell. 


Lienardj  A.  M.   Oscillations  Auto-Entretenues.   Third  Inter. 
Cong.  Appl.  Mech.-Proc,  v.  3,  Aug.  1930.   p.  173-177. 
(figures,  equations,  reference  ) 

The  name  "self-induced  oscillations"  is  given  to  the 
spontaneous  oscillations  resulting  from  a  negative  damp- 
ing action  which  produce  themselves  in  a  position  of 
equilibrium.  General  equation  for  the  problem  in  the  case 
of  a  single  degree  of  freedom  is  given.   A  theory  estab- 
lished from  the  calculations. 


MiySzawa,  S.    Some  Special  Problems  of  the  Flexural  Vibrations 
of  an  Elastic  Rod.   Imp.  Univ.,  Tohoku,  Science  Rep.,  v. 
19,  no.  1,  March  1930.   p.   53-67. 

The  separation  of  mass  and  structure  of  the  rod  considered 
as  a  problem  in  flexural  vibration,  followed  by  a.  dis- 
cussion of  the  motion  that  follov/s  the  initial  impulse. 


Muto,  K.   Biegungschwingungen  mit  Berucksichtigung  der  Stab- 
mas&e  und  der  aussaren  und  innei-en  D^mpfung.   Z.A.M.M., 
V.  10,  no.  4,  July-Aug.  1930.   p.  346-353."  (figures, 
equations) 

Theoretical  and  mathematical  diecussion  of  the  Holzer 
theory  of  flexural  vibrations  taking  into  account  the 
mass  of  rod  and  external  and  internal  damping.   Principles 
of  free  and  constrained  vibration  and  their  bearing  on 
earthquake  phenomena.   Numerical  examples. 
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Newkirk,  B4  L.   V/hirling  Balanced  Shafts.   Third  Inter.  Cong. 

Appl.  RTech.-Proc.  ,  v.  3,  Aug.  1930.   p.  105-110.   (figures, 
discussion) 

A  rotating  shaft  responds  to  vibration  stimulus  as  it 
would  if  it  were  not  rotat.ing,  except  as  gyroscopic  action 
influences  the  motion.   This  action  changes  the  natural 
frequency  but  in  many  cases  the  change  is  not  consider- 
able.  Viev;ing  a  whirl  as  vibration  in  two  components, 
it  appears  that  a  stimulus  to  v/hirling  in  the  frequency 
of  natural  vibration  or  critical  frequency  of  a  shaft 
builds  up  v/hirling  as  a  resonant  phenomenon  when  the 
shaft  speed  is  far  from  the  critical  speBa.  Two  cases 
of  this  sort,  which  are  important  commercially,  are  dis- 
cussed.  This  importance  is  enhanced  by  the  fact  that 
the  stimulus  occurs  in  the  critical  frequency,  not  for 
one  shaft  speed  only,  but  for  all  shaft  speeds  above 
a  certain  limit  for  each  shaft.  Whirling  due  to  cramping 
fits  and  to  actioii  of  oil-film  discussed.   Remedies 
suggested. 


V.  Nicolai,  E.   fjber  den  Einflucs  dor  Torsion  auf  die  Stab- 
ilitat  rotierender  Wallen.   Third  Inter.  Cong.  Appl. 
Mech.-Proc,  v.  3,  Aug.  1930.   p.  103-104.   (references) 

Calculations  by  the  author  on  the  influence  of  torsion 
on  the  stability  of  rotating  shafts,  lead  to  a  paradox- 
ical result.   It  is  claimed,  by  theoretical  calculation, 
that  shafts  running  below,  as  well  as  above,  their  criti- 
cal speeds  are  unstable  when  subjected  to  a  torque.   Since 
this  is  the  case  with  most  shafts,  the  result  seems  to 
be  against  actual  experience,  so  that  it  is  to  be  regarded 
very  skeptically. 


Ono,  A.  The  Effect  of  Elasticity  of  the  Clamped  End  of  a 
Ear  on  the  Frequency  of  the  Lateral  Vibrations.  Imp. 
Acad.,  Tokyo-Proc,  1930.   p.  97. 

Study  of  the  free  flexural  vibrations  of  an  end  of  a 
bar  elestically  clamped.   Camber  and  tangent  at  point 
encasti'e  are  linearly  linked  at  the  moment  of  sti'ess 
and  shear. 


Ormondroyd,  J.   Mechanical  Engineering  and  Vibration.   Sibley 
Jl.  of  Engineering,  v.  44,  no.  5,  May  19j0.   p.  162- IGd, 
180,  182. 

Review  of  the  subject  of  vibrations  in  general,  and  the 
growing  importance  of  the  subject  due  to  increasing  size 
and  speed  of  machinery.   The  influence  of  unbalance  and 


...  '.  -^31 

varying  magne tie v  forces^' 'on  linear.. vitirations.  "''Brief*:  dis- 
cussion of  ■'ths  yib:f'a.tio?i  prolilem^  presented  by- the  in- 
ternal combustion  engine ''and  their  solution.  . 


Poschl,  T.   ■yber  ■Schwingungen  zusanimengesetzter  Systeme.  El- 
ectrotechnik  und  Maschinenbau,  v.  48,  no.  13,  March  30, 
1S30.   p.  295-296.   (figures,  equations)         ^■;.:-,  ■■■■ 

Te sting*  o:^.  .:Dunkerley ' s^ "equation ,  of  .tlie'  nias s-c oye-red 
string.'  Formula  is  not  exac't."  For.  c.ompiiex  systems,. .; 
however,'  a.s  found  in.  machine,  desigji,  like- beams,  shafts, 
,.  plates-,  ■pulley  s,';,-ih  some' way  covered  with  mass,  it  renders 
sufficiently  exact  value  with,  simple  meani'. '  ■  '   ■ '. 


Poschl,-  T'.    Uber  'Hauptschwingu'ngen  fur  endliche  Schwi'ngungs- 
weiten.  Third  Inter.  Con,-?.  Appl.  Mech.-Proc,  v.  3,  Aug. 
1930.   p.  123-124. 

On  the  fundamental  •froq.uencies  of  limited  ■amplitudes  of 
vibrations.,  Demonstration  for,,  limited  amplitudes  of  t,he 
non-existence  of  natural  frequencies  in  xhe  'exact  sense. 


Sander,  H.   Das  Diagramm  von  Carl  Runge  fiir  er^zwungene 'S.chwing- 
ungen.  ■  Ing'eni.eur  Arch.,  v.  1,  no.  5,.  Dec.  1930..  p..  645- 
647.   (figur'es)  .  '        '■  ' 

Vector  diagram  analysis  of  forced  free  vibration  system.s. 
In  discussion,  with  aid  of  mathematical  solution,  it  was 
proved  that  magnitude  of  vector  is  not  constant.     ■ 


Sezawa,  K.   On  the  .Accumulation  of  Energy  of  High-Frequency 
Vibrations  of  an' Elastic  Plate  on  its  Surface.   Third 
Inter.  Cong.  Acpl.  Mech.-Proc,  v.  3,  Aug.  1930.   p.  167- 
172.   (references)  •  ■'   ^     .   .■  . 

Theory  of  the  vibrations  of • an  clastic  plate.   The  simplest 
case,  in  v/hich  'the  harmonic  waves  of  very  short  wave  length 
are  propagated  in  one  direction  of  the  plane  of  a  plate, 
already  given  by  Rayleigh  and  Lamb.   The  extended  problem, 
"the  case  of  the  two-dimensional  vibrations  or  transmission", 
dealt  with  mathematically  in  this  paper.   Brief  summary  of 
principal  results. 
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Terskikh,  V.   Computation  of  Torsional  Vibrations.  Vestnik 
Ingenieurov  i  Technikov,  no.  12,  Dec.  1930'.   p.  429-433. 
(figures,  equations)   (In  Russian) 

Original  simplified  method  of  computing  torsional  vibra- 
tions for  use  in  design  of  shafts.  Determination  of 
natural  period  of  vibration  of  system. 


Van  der  Pol,  J.  B.   Electrical  and  Mechanical  Oscillations, 
the  Period  of  Which  is  Proportional  to  a  Time  Constant 
(Relaxation  Oscillation).   Third  Inter,  Cong.  Appl.  Mech. 
Proc,  V.  3,  Aug.  1930.   p.  178-180.   (references) 

Relaxation  oscillations  as  distinguished  from  sinusoidal 
oscillations.   The  theory  is  governed  by  non-linear 
differential  equations.   The  general  properties  investi- 
gated. Demonstration  of  relaxation  oscillations.  Math- 
ematical. 


Warren,  A.  G.   The  Free  and  Forced  Symmetrical  Oscillations 

of  Thin  Bars,  Circular  Diaphragms  and  Annuli.  Phil.  Mag., 
S.  7,  V.  9,  no.  60,  May  1930.  p.  881-901.  (figures, equa- 
tions, references) 

A  number  of  applications  of  elastic  theory  are  worked 
out  within  the  scope  of  the  article.   The  form  of  the 
solutions  and  the  numerical  relations  given  graphically 
having  applications  in  design  involving  vibrating  reeds 
and  discs. 


It  tt 

Goens,  E.   Uber  die  Bestimmung  des  Elastizitatsmoduls  von 

Staben  mit  Hilfe  von  Biegungsschwingungen.   Annalen  dor 
Physik,  V.  11,  no.  6,  Nov.  10,  1931.   p.  649-678.   (figures, 
tables,  equations,  references) 

Outline  of  theory  of  flexural  vibrations  of  rods  after 
Rayleigh  and  Timoshenko.  Experimental  tests  of  theory 
made  at  Institute  of  Engineering  Physics  of  Germany. 


Hempel,  M.   Das  Verhalten  einiger  V/erkstoffe  bei  dynamischer 
Biegungsbeanspruchung.   Forschung  auf  dem  Gebiete  des 
Ingenieurwesens,  v.  2,  no.  9,  Sept.  1931.   p.  327-334. 
(figures) 

Discussion  of  the  behavior  of  some  materials  under  dy- 
namic bending  stress.   Preliminary  tests  and  determina- 
tion of  external  losses;  results  of  damping  measurements; 
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vibration  rupture;,  change, in,  frequency  with  increasing 
load.-  Damping  of-  different  jnetals,  .including  iron ^ 
yteel,  brass  and  aluminum,  is  determined  in  relation. to 
amplitude,  and  .fatigue.stress  ,(:load,-fluGtuation  coeffi-?  . 
ents)  .  ..   '  .■:.  ■  .,  •      ,.  ,    .  ■  ■  .       


Herold,  -tfv^  Die  Dretwechselfestigkeit  verschiedener  Stahle 

bei  -gleichzeitiger  §tati:S-cher  Beanspruchung..  Maachinen- 
baa, ,  v>  10,:  .no .-  SO,. 'Oc^t..  1S<,  1931.  =p.  -637-643 .   (biblio- 

grapiiy)  ;    ;    ■  -  ; 

Torsional' fatigue  strength -of  various'  steels-  with  simul- 
taneous static  stressing.  Relations  between  torsional 
vibration  strength,  bending  vibration  strength,  and  static 
strength  values.   Torsional  fatigue  strength  of  ground 
..specimens  with  n^otch;  -fatigue"  yield  limit  and  its.  depend- 
ence on  heat  treatment.:,..  .  .  .  .  ,   .   ... 


Hill,,  ..A. .  G,   Torsional.  Oscillations,  of  Iron  Vi/ire  .   Phil.. 

Mag.,,  S-.'7,  V.  12,  no.  .77,  Aug:.,  1931.   p.:  566-572.   (tables, 
_  .references) 

The  equation  Y^(.x;  +  a) .  =  b  ■  is  .  investigated  for  torsional 
...  oscillations- of  specimens  of  iron  wire  (1)  Vi^hen  newly 
drawn  and  (2)  v>/hen  the  same  v;ires-have  been  subjected- 
during  24  houi^s  to  torsional  oscillations.   Y  is  the  ex- 
tent and  X  the  number  of  the  oscillation;  n,a  and  b  are 
constants.   Results  show  that  n  varies  v/ith  the  diameter 
^ of  the  wire  and  the  initial  amplitude  of  the  oscillations. 
Any.  effect  produced. by  the . 24  hours  of  oscillation  is 
entii'ely  masked  by  the  gf feet  produced  by  the  variation 
of  the  initial  oscillation. 


Hoheneraser,  .K.  and  Prager,  W*   tfeer  die  Anzahl  der  Knoten- 
punkte  bei  erzwuneenen  und  freien  Stebschwinsungen. 
Z.A.M.M.,  V.  11,  no.  2,  April  1931.   p.  92-97.   (fig- 
ures, equations,  references) 

Theoretical  mathematical  discussion  of  the  number  of 
the  panel  points  .in  forced  and  free  rod .vibrations. 


Hohmann,  V/.   (jber  Massentragheitsmomente.   Praktische  Maschin- 
en-Konstrui-:teur ,  v.  64,  no.  12,  June  25,  1931.   p.  138- 
143 . 


Discussion  of  moments  of  inertia.  Torsional  vibration 
as'  cause  .of  disturbances;  determination  of  mass  m.oment 
of  inertia  by  experiments  and  calculation. 
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Howland,  R.C.J. 

Vibrations  of  Revolving  Shafts.   Phil.  Mag 

S.  7,  V.  12, 

no.  76,  Aug.  1931.   p.  297-311.   (figures. 

equations) 

Discussion 

V.  12,  no.  81,  Dec.  1931.   p.  1189-1190. 

V.  13,  no.  83,  April  1932.   p.  862-865. 

(references) 

Observations,  by  Nevi/kirk  and  Kimball,  of  sudden  instability 
of  shafts  at  high  speeds  appear  intrinsically  unlikely  to 
author,  but  some  experimental  evidence  in  support  of  the 
suggestion  produced.   Effects  of  internal  friction  con- 
sidered on  basis  of  certain  not  improbable  assujnptions. 
Results  do  not  give  support  to  Kimball's  theory  and  al- 
ternative explanations  are  suggested. 


Keulegan,  G.  H.   On  the  Vibration  of  U  Bars.   Bur.  of  Stand- 
ards-Jl.  of  Res.,  v.  6,  no.  4,  April  1931.   p.  553-592. 
(figures) 

Theoretical  study  of  elongated  and  short  U  bars  with 
special  reference  to  their  use  as  vibrators  in  investiga- 
tions on  elastic  hysteresis.   Formation  of  equation  of 
motion  of  U  bar^  frequency  of  vibration  of  elongated  bar. 
Ritz' s  method  of  approximation;  Rayleigh's  method  for 
determining  fundamental  mode  of  vibration;  effect  of 
yoke  on  vibration;  reproduction  by  single  load  of  deforma- 
tions due  to  vibration. 


Lokchine,  A.   Sur  les  Vibrations  Tournantes  d'un  Corps  Limite 
par  une  Surface  de  Revolution.   Inst,  de  France,  Acad,  des 
Sciences,  Comptes  Rendus,  v.  192,  no.  9,  March  1931.   p. 
542-543 . 

Author  gives  a  mathematical  expression  of  the  movement 
ejid  introduces  a  mathematical  expression  of  functions. 
Solving  a  new  system  of  equations,  necessary  values 
'as  definite  integrals  are  found. 


Robertson,  D.   Vector  Methods  of  Studying  Mechanical  Vibra- 
tions.  Earineer,  v.  151,  no.  3920,  Feb.  27,  1931.   p. 
230-231;  no.  3921,  March  6.  p.  256-257;  no.  3922,  March 
13.   p.  288-289;  no.  3923,  March  20.   p.  314-316.   (fig- 
ures) 

Also   Ingenieria  Naval,  v.  3,  no.  26,  Oct.  1931.   p.  470- 
482;  no.  27,  Nov.   p.  517-525.   (In  Spanish) 

Author's  aim  in  series  of  articles  is  to  advocate  more 
general  adoption  of  vector  method  for  studying  of  mech- 
anical vibrations  and  to  illustrate  its  merits  by  setting 
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■,  forth,  its  application  to  some  common  problems.   Feb.  27  - 
Elements  01"  vibration;  clbck  vector  diagram';  vector  'addi- 
tion; "displacement  "velocity;'  BCceileration  vectors.  -Maroh  6  - 
Simple  harmonic  vibration;  shimmying  sine  vibration.-  March,  '. 
Forced  vibrations,  steady  state;  locus  of  displacement  with 
variable  frequericy.  Ma;rch  20  -  Forced  vibrations,  transient 
state ;  experimental  demonstration  of  forced  vibrations; 
practical  conclusions.'  ,  -   .■ 


Ryan,  J.  J.   An  Investigation  of  the  Fundamental  Critical 

Speeds. of  Multiple  Shafts.   Franklin  Institute~Jl. ,  v.  211, 
no.  2,  Feb.'  1931r'  p.  151-1&6;  .'(figures,-  tables,  equations, 
references)  '  '  ■^,'.  ' "'    '".-,      ■'■  :':^ ''':'■;■■,        '  :     '■  ' 

Multiple  shaft  defined  as  a  continuous  shaft  formed  by 
alignment  of  rotating  elements  of  several  machines  in 
which  the  unit  shafts  are ' rigidly  coupled.  Differential 
equations  formed  for  rigid  bearings 'v/ith  modifications 
for  flexible  bearings.  I'Jumerical  examples  worked  out, 
tabulated  and  graphed. 


Schwerin,  E.   '  Eih  allgeraeines  Integrationsverfohren  fur 

quasiharmonische  Schwingungf:vorg^ngei   Zeit,  Tech.  Phys., 
,  V.  12,..no.  2,  1931.   p.  104-111.   (figures,  references) 

:  A  process-  derived'  for  a  quasirharmo-nic  otcillation  based 
on"  the.  ■as'ajurnptioh  that'  the'  elr^sticlty  and- c'lsturbi ng 
'for'ce  cm'rvos,  iS'i'e' iihear  function's  ■■of-  the-"- time. "  Process 
then' applied  for' t'tle'  inVastlgSLtirn'  of 'large  elasticity 
fluctuations.  Nuirei'ical  evaluations  of  some  practical 
elasticity  problems  included  v/ith  a  comparison  of  position 
and  width  .in  the  instability  region. 


Sezaw'a,  K,   .  On  .the  Lateral  Vibration  of  a  Rectangular  Plate' 

.Cla.mped  at  Four  Edges.   Aero.  Res.  Inst.,  Imp.  Univ,  Tokyo, 
■  Rep.  No.'  70,  V.  6,' no.  4,  April  193 1.  ■■  p.  61-70. 

Solution  of  the  problem  of  the  lateral  vibration  of  a 
rectangular  plate  clamjoed  ar  four  edges  is  obtained  with 
a  view  .to  getting  some  clue  regarding  stiffness  of  a 
machinery  bed  or  of  a  hull.   Solution  is  obtained  to    '  .. 
.satisfy  "the  differehticil  equation.   Author  also  treats 
'the  problem  of  vibration  'of  a  rectangular  plate  in  which 
a  pair, of  opposite  edges  is  supported  and  the  other  is 
clamped.  .These  may  be  .solved  by  Ritz's  or  other  methods 
based  on  principles  of  energy.   But,  if  one  starts  from 
differential  equation  of  a  plane  plate,  such  cases  can 
hardly  be  dealt  with  v\;ithout  method  of  analysis  given 

in  article. 
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Thum,  A.    Zur  Frage  der  Sicherheit  in  der  Konstruktionslehre. 
Z.V.D.I.,  V.  75,  no.  23,  June  6,  1931.   p.  705-708.   (fig- 
ures, references) 

The  danger  of  failure  due  to  vibration  is  generally 
under-rated.   Critique  of  modern  methods  of  design,  par- 
ticularly with  regard  to  notched  section  effects  in  var- 
ious constructed  materials;  urgent  problems  in  materials 
research  discussed. 


Waltking,  F.  W.   Zur  Ermittlung  der  Eigenschv/ingungszahlen 
ebener  Stabv/erke.   Ingenieur  Arch.,  v.  2,  no.  3,  Sept. 
1931.   p.  247-274.   (figures,  tables,  equations,  refer- 
ences) 

Calculation  of  the  natural  flexural  frequencies  of  plain 
systems  by  means  of  a  method  based  on  Prager's  equation. 


Wetchinkin,  -  and  Zwolinsky,  -   Critical  Velocity  of  a  Rotat- 
ing Shaft  under  Tension.   Central  Aero-Hydrodynamical  Inst., 
(Moscow),  Rep.  I'o.  75.   1931.   23  p.   (figures,   equations, 
references)   (In  Russian) 

The  authors  calculate  the  critical  velocity  of  a  vertical 
rotating  shaft  when  it  is  under  tension.   The  condition  of 
equilibrium  leads  to  a  differential  equation  with  constant 
coefficients  and  a  fourth  order  biquadratic  equation.   Au- 
thors consider  three  cases  of  a  shaft  supported  at  both  ends. 


Zeller,  V/.    Starkebestimmung  von  mechanischen  ErschUtterungen. 
Eauingenieur,  v.  12,  no.  32-33,  Aug.  7,  1931.   p.  586-590. 

Development  of  original  scale  for  expressing  intensities 
of  mechanical  vibrations  based  on  relation  of  pov/er  to 
mass  unit:  application  of  proposed  scale  to  determination 
of  vibration  in  ships,  buildings,  automobiles,  etc. 


Alexander,  F.  V/.   Decay  of  Torsional  Oscillation  of  an  Iron 
Wire;  Effect  of  Variation  of  Period.   Phil.  Mag.,  S.  7, 
v.  13,  no.  87,  May  1932.   p.  934-938.   (tables,  references) 

In  many  cases  the  law  of  torsional  oscillation  of  a  wire 
can  be  represented  by  Y^(X  +  a)  =  b,  where  n,  a  and  b 
are  constants  for  any  one  experiment,  Y,  the  range  of  os- 
cillation and  X,  the  number  of  oscillations  after  torsion 
is  applied  and  the  wire  left  to  itself.   The  length  of 
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the 
but  the 
Results 


wire,  the  load 


on  it  end  the  torsion  :.re  constant 
moment  of  inertic,  s.nd  so  the  period,  are  altered. 

show  thet.n  vcries  if ^ the  experiments  are  carried 

out  at  irregular  intervals,  but  if  the  wire  is  put  into 
the  same  physical  state  and  the  experiments  performed 
on  successive  days,  then  no  vrriation  appears. 


Baranow,  G*   Zur  Berechnung  der  Drehschwingungszahlen. 
V.  76,  no.  8,  Feb.  20,  1932.   p.  184.  ^(figures) 


Z. V.D.I. 


■  Methods  of  "calculating  torsional  vibrations  of  shafts" 

by  reducin^;'  system  v/ith  four  weights  'to  system  with  three 
.  or  two  weights.  .Reference  to  graphical  method  of  Kutzbach. 


Bouligand,  G. 


Un  Point  de  Technique  des  Vibrations.   Inst, 
de  France,  Acad,  des  Sciences,  Comptes  Rendus,  v.  194, 
no.  1,  Jan.  4,  1932.'  p.  63-65.  ' 

Theoretical  analysis  of  vibrations.  '   '    ■      ' ' 


Colwell,  R.  C   The  Vibrations  of  a  Circular  Plato.  Frank- 
lin Institute-Jl. ,  v.  213,  no.  4,  April  1932.   p.  373- 
380.   (figures,  equation,  references) 

It  is  shown,  by  equations,  that  a  plate  may  be  vibrated 
■■'"so  as  to  give  any  numbef*  of  ciir'cles  or  radii  and  any 
"■  combination  of  these  circular  plates  vibrated  with  a 
"  violin  bow  produced  only  1^ .'f  o' •  circles  or  ■radii.   V/ith 

a  vacuum  tube  oscillator,  many  figures  may  be  produced, 
'■■■'  which  have  not  been  discovered  before.   Nodal  curves 

from  high  vibrations  given. 


Den  Hartog,  J.  P.    The  Use  of  Models  in  Vibration  'Research. 
A.S.M.E.-Trans. ,  v.  54,  APM  54-14,  1932.   p.  153-156. 
(figures,  equations) 

In  this  paper,  the  theory  of  dynamic  similarity  as  appli* 
to  vibration  problems  in  mechanical  engineering  is  dis- 
cussed and  a  number  of  specific  examples  are  given. 


Den  Harto 


a? 


Non-Linear  Spring 


P.  and  Mikina,  S.  J.   Forced  Vibrations  with 


Constant.   A.S.M.E.-Trans.,  v.  o^i 


APM  54-15,  1932.   p.  157-164. 
tions,.  references,  discussion) 


(appendices,  figures,  equa- 
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In  many  technical  applications,  couplings  are  used  which 
have  springs  in  them  with  an  initial  set.   In  this  paper, 
an  exact  theory  of  the  forced  vibrations  of  a  system  v;ith 
such  a  coupling  is  given.   Conclusions  concerning  the 
shift  in  critical  speed  v/ith  the  amount  of  initial  set 
are  made.   The  solution  obtained  is  compered  v/ith  the 
existing  approximate  solution.   The  more  general  case  of 
a  coupling  with  stops  is  solved  in  an  appendix. 


Field,  G.  S.   Vibrations  in  Solid  Rods.   Nature,  v.  130,  no.  3273, 
July  23,  1&32.   p.  130-131.   (figure) 

Optical  analysis  of  vibrations  in  solid  rods  and  determina- 
tion of  the  coefficient  of  elastic  viscosity. 


Gradstein,  S.  and  Prager,  W.   Beanspruchung  und  Formandorung 
von  Stabwerken  bei  orzwungenen  Scnwingungen.   Ingenieur 
Arch.,  v.  2,  no.  6,  Feb.  1932.   p.  622-650.   (appendices, 
figures,  equations,  references) 

The  technique  of  the  dynamics  of  elastic  systems  in  a 
state  of  vibration  discussed.   Calculation  of  stresses 
by  means  of  Prager's  eqviation. 


Hoffmcnn,  H.   Uber  das  Aufstreten  und  die  Entstehurig  von  mech- 
anischen  Schwingungen  mit  mehroren  Freiheitsgraden.  Eau- 
ingenieur,  v.  13,  no.  11-12,  IJrrch  11,  1932.   p.  156-159. 

Study  of  causes  rnd  modes  of  mechanical  vibration  of  sev- 
eral degrees  of  freedom. 


Hohenemser,  K.    Bemerkung  uber  die  Schwingungszahlcn  susammen- 
gesctzter  elrstischer  Systeme.   Ingenieur  Arch.,  v.  3,  no. 
1,  March  1932.   p.  89-90.   (equations,  references) 

Calculation  of  the  natural  frequencies  of  composed  elastic 
systems. 


Kryloff,  N.  and  Bogoliuboff,  M.  Quelques  Exemplcs  d' Oscilla- 
tions Non-Lineares.  Inst,  de  France,  Acad,  des  Sciences, 
Comptes  Rendus,  v.  194,  no.  4,  March  14,  1932.   p.  957-960. 

Examples  of  non-linear  vibrations.  Stationary  oscilla- 
tions are  composed  of  forced  oscillations,  oscillations 
proper  aarid  coupled  oscillations. 
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Lowenstern,,  E.  R.   The  Stabilizing  Effect  of  Imposed  Oscil- 
lations of  High  Frequency,  on  a  Dynamical  System.   Phil. 
Mag.-,  S.  7,'v.  13,  no.  84;,  Feb.  1932  Suppl.   p.  458-486. 
(figures,  equations,  references) 

A  mathematical  paper  in  v^hich  the  equations  of  motion 
are  found  for  a  general  Lagrangean  system  which  receives 
rapid  oscillations.   From  these  the  equations  of  motion 
and  conditions  of  stability  are  found  for  four  cases, 
one-  of  v/hich  is  an.  inverted  simple  pendulum  with  two 
degrees  of  freedom  which  receives  rapid  vertical  oscil- 
lations at  the  point  of  support.  The  method  adopted 
differs  from  those  previously  used  in  that  the  forced 
vibrations  are  taken  to  be  of  high  frequency  and  small 
amplitude  from  the  beginning  and  modifications  conse- 
quent on  this  assumption  are  made  in  the  general  Lagran- 
gean equations  of  motion. 


Mancy ,  J.    Oscillatibns- de  -Torsion  des  Arbres  (Calciil  des 

Amplitudes).   Assoc.  Technique  Maritime  et  Aeronautique, 
,  Bui.  No.  36,  1932.   p.  619-659.   (figures,  .equations, 
tables)  ■..}:,;:.    :     ;    ^    ■ 

Mathematical  analysis  of- torsional  Vibration  in  shaft- 
ing with  particular  regard  to  determination  of  amplitude. 


Morris,  J.    Shaft  Revolution.   Mechanical  World,  v.'  92,  no. 
2392,  Nov.  4,  1932.   p.  429-430. 

Analysis  of  exist-ing-  theories  of  shaft  revolution; 
principal  test  'for  stability  of  s-ysteni  is  tendency  of 
system  to  revert  to  equilibrium  or  -steady  motion  after 
slight  disturbance  from  it. •  Theories  of  Dunkerley  and 
.  Greenhill,  Chree  and  Jeffcott. 


Prager,  W.   Nomographische  Bestiramung  der  Eigeaschwingungs- 

zahlen  einfacher  TragArerksformea.   Ingenieur  Arch.,  v.  3, 
-no.  3,  June  1932.   p.  298-299.   (figures,  reference) 

Logarithmic  nomograms  for  the  solution  of  transcenden- 
tal frequency  equations  of  beams. 


Rossiger,  M.   Die  elastischen  Schwingungen  einer  Masse,  die 
durch  eine  Blattfeder  gehalten  wird.  Annalen  der  Phys- 
ik,  S._  5,  V.  15, 'no.  6,  Dec.  6,  1932.   p.  735-740. 
(figure,  equations,  table) 
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Discussion  of  elastic  oscillations  of  a  mass  supported 
by  a  cantilever  spring.   The  motion  is  compounded  of  the 
angular  and  linear  velocities  superposed.   The  equations 
are  formed  in  the  usual  way  and  solved  for  several  cases 
of  interest. 


Schuler,  M.   Die  Berechnung  der  Gleichgewichtslage  von  ge- 

messenen  Schwingungen  auf  Grund  der  Fehlertheorie .   Z.A.M.M., 
V.  12,  no.  3,  June  1932.   p.  152-156.   (figures,  equations, 
references) 

Calculation  of  equilibrium  position  of  measured  vibrations 
on  basis  of  error  theory. 


Sezawa,  K.   Die  V/irkung  des  Enddruckes  auf  die  Biegungsschwing- 
ung  eines  Stabes  mit  innerer  D^mpfung.   Z.A.M.M.,  v.  12, 
no.  5,  Oct.  1932.   p.  275-279.  ,  (figures,  equations, , refer- 
ences) 

Discussion  of  the  effect  of  end  pressure  on  bending  os- 
cillations with  internal  damping.  Equations  are  formed 
v>/ith  a  term  proportional  to  rate  of  shear.   Approximate 
methods  of  solution  are  of  interest,  but  numerical  values 
for  coefficient  of  viscosity,  which  is  assumed  to  exist, 
can  be  regarded  only  an  mean  values. 


Soderberg,  C.  R.   On  the  Subcritical  Speeds  of  the  Rotating 

Shaft.   A.S.M.E.-Trans.,  v.  54,  APM  54-4,  1932.   p.  45-62. 
(appendices,  figures,  equations,  discussion) 

Disturbances  sometimes  encountered  at  speeds  above  the 
fundamental  whirling  speed,  having  the  fundamental  fre- 
quency, are  usually,  and  correctly,  attributed  to  internal 
friction.   Other  disturbances  frequently  met  with  at  speeds 
below  the  fundamental  whirling  speed,  and  when  the  motions 
also  have  the  fundamental  natural  frequency,  have  been 
thought  to  be  due  to  minute  variations  of  the  angular 
velocity  of  rotation  caused  by  the  eccentric  application^ 
of  gravity.   The  present  paper  discusses  the  latter  group 
of  phenomena,  rnd  aims  to  show  that  the  cause  assigned 
is  Incorrect. 


Winn,  C.  E.   Sur  la  Relation  Entre  une  Suite  Donee  et  une 
autre  Suite  Derivee  avec  le  meme  Intervalle  d' Oscilla- 
tion.  Inst,  de  France,  Acad,  des  Sciences,  Coraptes  Rendus, 
V.  194,  no.  24,  June  1932.   p.  2114-2115. 


141 

A  mcthematical  arv3lyeis  of.  a  .tiyen  series  of  oscilla- 
tion 
val. 


tions  and  another  derived  from  it  having  the  same  inter-. 


Winn,  C.  E.   Sur;  1' Os-cillation  des  Moyeimes  de  Holder  et  de 
Cesaro.   Inst,  de  France,  Acad,  des  Sciences,  Cornptes 
Rendus,  v.  194,  no.  12,  March  21,  1932.   p.  1057-1060. 
(references) 

Mathematical  analysis  of  oscillations,  using  the  methods 
of  Holder  and  Cesaro. 


Baker,  J.  G.   Self-Induced.  Vibrations.   A.S.M.E.-Trans. , 

V.  55,  APti  55-2,  1933.   p.  5-13.   (appendix,  figures,  equa- 
tions, references,  discussion) 

Self- induced  vibrations  defined.  Discussion  of  methods 
of  studying  self-induced  vibrations  and  description  of 
several  representative  cases  that  have  been  studied  by 
the  author  and  his  colleagues  in  the  lesL  fev/  years. 


Calderwood,  J.    Practical  Notes  on  Vibration.   Jr.  Inst,  of 
Engrs.-Jl.  and  PiSC  of  Trans.,  v.  43,  no.' 8,  May  1933. 
p.  331-341. 

Also   Machinery  Market,  no.  1697,  May. 12,  1933.   p..l3- 
14;  no.  1699,  May  26.   p.  13-14. 

Vibration  problems  that  can  be  solved  mathematically  do 
not  generally  require  use  of  complex  and  advanced  mathe- 
matical methods.   Good  knov;ledge  of  algebra  and  elements 
of  calcullis  sufi'icient.  Engineer  studying  problem  in 
vibration  cannot  safely  take  at  random'  published  method 
of  solving  his  problem  but  must  study  the  question  from 
first  principles. 


Don  Hartog,  J.  P.   The  Amplitude  of  Non-Harmonic- Vibrations.  , 
Franklin  Inst.-Jl.,  v.  216,  no.  4,  Oct.  1933.   p.  469- 
473.   (fi.gures,  equations  references) 

Two  nev/  approximate  graphical  solutions  are  given  for 
the  problem  of  forced  vibration  of  an  undamped,  'single 
degree  of  freedom  vibrating  system  v/ith  a  non-linear 
spring,  whose  characteristic  is  given  in  the  form  of 
a' curve.   One  of  these  solutions  gives  mucli  more  accurate 
results  than  the  approximation  known  so  far. 
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Federhofer,  K.   Biegungsschwini3;ungen  einet  r^jr^eissing,  bei 

FConstanten  Aussen-  oder  Innerdrucke.   Ingenieur  Arch., 
V.  4,  no.  2,  April  193d.   p.  110-120.   (figure,  table) 

Investigation  of  the  influence  of  axial  force  upon  the 
frequencies  of  the  plane  and  space  flexural  vibrations 
of  a  circular  ring.   Circular  and  rectangular  cross- 
sections  of  the  ring  are  treated. 


Frola,  E.    Su  de  AlciAne  Formule  Aprossimate  per  la  Frequenza 
delle  Vibrazioni  Trasversale  delle  Travi.   Atti  delle 
Realle  Acad,  delle  Scienze  di  Torino,  v.  69,  no.  1,  1933- 
1934.   p.  18'^a-191»   (equations,  reference) 

A  method  for  determination  of  transverse  frequencies  of 
beams  not  much  different  from  beams  with  constant  section. 


Giebe,  E.  and  Bielschmidt,  E.   Experimentelle  und  theoretische 
Untersuchung  (ib-ir  Dehnungseigenschvv'ingungen  von  StMbon 
und  Rohren.   Annalen  der  Physik,  S.  5,  v.  18,  no.  4,  Oct. 
16,  1933.   p.  417-456;  no.  5,  Nov.   p.  457-485.   (figures, 
equations,  tables,  references) 

Discussion  of  experimental  and  theoretical  research  on 
natural  longitudinal  vibrations  of  rods  and  tubes.   A 
■  new  theory  expounded  about  coupling  of  vibrations  by 
means  of  kinematic  forces.   Experimental  researches  dem- 
onstrate the  theory. 


Morris,  J.   Vibration.   Automobile  Engineer,  v.  2d,  no.  306, 
May  19o3.   p.  175-176.   (figure,  equations,  tables, refer- 
ences) 

A  simple  and  mathematically  exact  method,  for  all  practical 
purposes,  for  the  determination  of  the  fundamental  fre- 
quency of  vibration  of  mechanical  systems.   Explanation 
of  method  considering  the  case  of  tors:-onal  vibration  of 
tv*ro  pulleys  rigidly  attached  to  a  shaft,,  one  end  of  which 
is  fixed.   Formula  given. 


Steinheil,  A.    ubsr  die  Verv'endung  von  Reziprozitatsbezie- 

hungen  bei  Untersuchung  mechanischer  Schwingungen.   Zeit. 
Tech.  Phys.,  v.  14,  no.  1,  193 j.   p.  36-39.   (figures,  ref- 
erences) 

Application  of  reciprocity  relations  in  study  of  mech- 
anical vibrations;   reciprocity  in  motion  and  in  impulses; 
reciprocity  of  forced  periodical  vibrations;  theoretical 
mathematical  analysis;  experiments  and  results. 


143 

Waas,  H.   Gegenv/artsfragen  der  .Schv/in2;un£"stechnik.  Z.V.DoI., 
v..  77,  no,  ^p,;  .July "29,.  1933.  ,-„ -P'  :S31-g32.' ,  ('references) 

Abstracts  of  papers  .'presented'  -'at  a  meeting  of  the  Committee 
;...-   on  Mechanical.  Vibrations  of  the'"V..D.I. ,  dealing  with  prob- 
lems of  vibratioh,  fatigue;  strength  under  vibrating  ;stresses, 
.  measurerrent  of  vibrations,  ■decreasing  vibrations  by  means 
of 'supplementary  springing.and  ■damping,'  physiological  re- 
actions to' vibrations,  graphical  treatment  of  vibration 
problems. 


Bromberg,  J...  'A  Mathematical  Solution  of ''the  .Rotor-Balancing 

',  Proble.m.  "A.S.'M.E.-Trans.,:  v.-  56,  APM  56-14,  1934.-  p.   707^ 
710.   (Appendices, 'figures j  equations, 'references) ' 
Discussion   v.  57,  p.  239-244.   ,,.,,^,,,, 

In  this  paper,  the' author' pr^S^nts'; an' accurate' and  easily 
applied  method  of  determining,  from  the  results  of ^a  dy- 
namic-balancing test,  the  location  and  magnitude  of  the 
weights  required  to  elimdnate  vibration  in  a  rotating 
mass. 


Duncan,  W.  J.  and  Collar,  A. 'R.   An  Application  of  Matrices 
to  Oscillation  Problems. .  British  A.R.C.,  R.^&  M.  No. 
1630,  ,1934.,  5  p.^  ,^  ,  .       ,  '  ^  ■   ■,  ^  ' 

Sutnm-ary,.  of  two,  papers-  (1)  A  Method,  for  'the  Solution  of 
.  Oscillation  Problems  by  Matrices,  Thil.  Mag. ,  v.  17,  no. 
.115,  May,  1934.   p.  865-909'  (2)  Matrices ''Applied  to  the 
Motions  of  Damped  Systems,  Phil.  'Mag.,  v'.  IS, 'no.  125, 
Feb.  1935.   p.  197-219.   Object  of  the  investigation 
v\?as  the  development  of  eritlimetical  methods  for  the 
solution  of  problems  on  the  small  oscillations  of  dy- 
namical systems  with  special  reference  to  the  cases  where 
the ^number  of  degrees  of  freedom. is  large.   In  the  first 
pap^r,  the  application  of  the  method  is  restricted ' to 
.systems  where  damp.ing  forces  are  absent,  but  this  re- 
,,..,  strict  ion  is.  removed  in  the  second  p^er. 


Duncan,  V».  J.  and  Collar,  A.  R.   A  Method  for  the  Solution 
of  Oscillation  Problems  by  Matrices.   Phil.  Mag.,  S.  7, 
v.- 17,  no.  115,  May  1934.   p.  865-909.   (appendices,  fig- 
ures,..'^q^.^t  ions,  tables,  references)      '      .,  ■ 

Account-  is^  ^"iv.en,  of  ah  arithmetical  process  for  the. 
solution  of  a' large  class'  of  problems  on  oscillations 
of  dynamical  systems.   Matrix  method  involves  fev/er  cal- 
culations than  others,  especially  vi?hen  only  fundamental 
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frequency  .is  required,  and  can  be  applied  to  systems 
havinf  a  large  number  of  degrees  of  freedom.  -Moreover 
the  accuracy  of  the  solution  is  checked  automatically 
in  the  course  of  solution.   Method  is  elucidated  by  sim- 
ple pi'oblera  of  a  triple  pendulum,  when  method  is  extendeii 
to  undamped  systems  havin-|  a  finite  number  of  degrees  of 
freedom.   Examples  of  application  of  method  to  various 
problems  of  aerodynamics  such  as  the  flexural  oscilla- 
tions of  a  tapered  beam  resembling  an  airsci'ew  blade. 


Erdelyi,  A..        ttber  die  kleinen  Schwingungen  eines  Pendels  mit 
oszillierendem  AufhSngepunkt.   Z.A.M.M.,  v.  14,- no.  4, 
Aug.  1934.   p.  235-247.   (f  igures',  '  equations ,  references) 

Mathematical  theory  of  small  vibrations  of  pendulums. 
Method  by  v^^hich  axis  of  equilibrium  can  be  calculated 
for  sinusoidal  oscillations  of  any  amplitude  and  fre- 
quency. 


Geiger,  J.   Die  Beseitigung  kritischer  Tox^sionsdrehaahlen 
dui'ch  elastische  Kupplungen.  V/erft-Raederei-Hafen,  v. 
15,  no.  23,  Dec.  1,  i9o4l   p.  341-343. 

Discussion  of  the  removal  of  critical  torsional  periods 
by  elastic  couplings.  Elementary  considerations  given 
briefly.  The  particular  case  of  an  elastic  coupling 
v/ith  non-linear  torsion-couple  characteristic  discussed 
graphically,  and  numerical  results  are  given,  also  graph- 
ically, in  illustration  of  the  more  important  practical 
points  of  the  problem. 


Hoger,  R.    Schwingungen  elastischer  Seile.   Z.A.M.M.,  v.  14, 
no.  6,  Dec.  1S34.   p.  361. 

Research  on  vibration  of  elastic  ropes  fastened  between 
two  points  of  the  same  height.  Examination  of  rope  ends 
in  radial  and  tangential  direction  by  use  of  Hamilton's 
principle . 


Kettenacker,  L.   ITntersuc'hung  mechanischer  Schwinggebilde 

mittels  elektrischer  Srsatzschaltungen.   Forschung  auf  dem 
Gebiete  des  Ingenieur'/esens,  v.  5,  no.  2,  March-April 
1&3''±.   p.  67-71.   (figui-es,  references,  bibliography) 

Investigation  of  mechanical  oscillating  systems  by  means 
of  equlvslent  circuits.  Methods  of  testing  natural  os- 
cillations of  mechanical  order,  etc.,  by  periodic  excita- 
tion at  certain  points.   It  is  claimed  that  this  method 
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provides  a  type  of  calculating  machine  which  solves 
equations  of  hip'h  degree  by  physical  means. 


Konig,  C.  and  Taub,  J.    Impact  Buckling  of  Thin  Bars  in  the 
Elastic  Range  Hingdd  at  Both. Ends.   IT.A.C.A. ,_  Tech.  Mem. 
No.  748,  June  1924.   32  p.'  (figures,  equations,  refer- 
ences) 

Translated  from   L.F.F.,  v.  10,  no.  2,  July  6,  1933. 
p.  55-64. 

Theoretical  analysis  of  the  transverse  oscillations  of 
an  originally  not  quite  straight  bar  hinged  at  both 
ends  and  subjected  to  constant  longitudinal  force. 
Analysis  of  fundamental  oscillation  distinguishes  three 
cases i  shock,  load  lov/er,  equal  to,  or  higher  than  the 
Eulerian  load.   Shock  loads  in  buckling  are  divided 
into  the  period  of  actual  shock  and  period  of  free 
oscillations  following  actual  shock. 


Lpwan,  A.  N.   Operational  Treatment  of  Certain  Mechanical 
and  Electrical  Problems.   Phil.  Mag.,  S.  7,  v.  17',  no. 
116,  June  1934.   p.   1134-1144.   (equations,  references) 

The  following  problems  are  considered:  (1)  forced  vibra- 
tion of  a  string  vjith   variable  cross-section  in  a  medium 
of  constant  damping  coefficient;  (2)  forced  vibration  of 
a  non-unif ormly  loaded  string  in  vacuo;  (3)  electrical 
oscillation  in  ti'ansmission  lines.   The  treatment  is 
illustrative  of  the  class,  of  physical  problems  character- 
ized by  a  partial  differential  equation  of  hyperbolic 
or  elliptic  type.    '  ■  ' 


Odone ,  V.   Onde  Traversali  di  una  Sbarra  in  un  Mezzo  Re- 

sistente  Causate  da  Oscillazioni  di  un'Estremita.   Atti 
delle  Realle  /cad.  delle  Scienze  di  Torino,  v.  70,  1934- 
1935.   p..276-283.'   (eqations,  references) 

A  study  of  transverse  vibrations  of  a  rod  due  to  the 
rotating  oscillations  of  one  of  its  ends.   Considering 
only  one  element  of  the  rod,  its  resistance  should  be 
proportionate  to  the  absolute  velocity  of  the  element 
itself.   The  elastic  hysteresis  should  be  taken  into 
consideration  as  the  .phase  dif'iTerence  between  the  elas- 
tic foi'ce  and  the  .deformation...  Suggestions  lead  to  the 
determination  of  the  persistent  vibratory  motions  of 
industrial  buildings,  ships  and  aircraft. 
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Pajuf,  J.   Methode  Graphioue  d • /^Jiolyse  Hrrmoniquo.   Tech.  Autom. 
et  Aerienne,  v.  25,'  no.  166,  1934.   p.  65-58.   (figures, 
tables) 

Importance  of  the  study  of  periodic  functions  in  prob- 
lems of  vibration.   The  '.uthor  deals  v\;ith  the  Fourici* 
series,  applying  graphical  and  analytical  methods  to  analy- 
sis of  vibrations.    .  ..  ■  . 


Qu'J.de,  W.   Die  SchivingungsvorgPnge  in  Systemen  mit  zwei  P'rei- 
heitsgraden.  Z.AtM.ivl.,  v.  14,  no.  6,  Dec.  1934.   p.  365- 
366.   (equations)  :.!  '"■" ' 

Oscillation  of  c^/stems  v/ithtv/o  degrees  of  freedom  dis- 
cussed. The   roots  of  the  usual  quartic  for  tiie  period 
are  classified  and  fourteen  possible  combinations  are  ob- 
tained from  chr.nges  of  sign  and  from,  the  presence  of  com- 
plex conjuga.'te  roots :  and  of  multiple  roots. 


Rembold,  V.  and  Jehlicka,  J.   Das  verhalten  fedennder  Kupplurig 
bei  Drehschwingu^igen.   Forschung  auf  dem  Gebiete  des  In-, 
genieurwesenS,  v.  5,  no«  3,- May- June  193-1.  .p.  146-154'. 
(figures,  references)      ■    ■  " 

Discussion  of  elastic  couplings  in  torsional  oscillations. 
Sectional  sketches  shew  details  of  the  four  elastic  couplings 
used  .and  the,  general  layout  of  the  experiments.   Character- 
istics of  steel  spring  and  rubber  couplings  are  given  in 
numerical  tables'. and  graphically,  the  area  of  the  hyster- 
esis loops  being  large  in  the .rubber  couplings.   An  ex- 
pression given  for  rate  of  loss  of  energy  by  damping. 


Holland,  P.  and  Sorin,  P.   Etude  d'une  Methode  Utilisant  le 
Couplage  Entre  Deux  Systemes^ Oscillants  pour  la  Deter- 
mination de  la  Resistance  Mecaniquo  des  Constructions  et 
la  Mesure  des  Modules  d'Slasticite.   Publications  Sei. 
et  Tech.  du  Minis tere  de  I'Airj  no.  47,  1934.   178  p. 
( f  igui''  e  s ,  t ab  le  G ) 

Discussion  of  a  method  utilising  the,  coupling  between 
two  oscillfetin'r  systems  for  the  determination  of  mech- 
anical strength  of  structures.   The  transfer  of  energy 
between  two  vibrating  systems  depends  on  the  elastic 
properties  of  the  connecting  struc^ure.   An  elastic  "de- 
terioration" ©f  the  structure  affects  the  transfer  char- 
acteristic.  The  authors  hope  to  apply  tiie  method  to  a 
complicated  structure,  such  as  an  aircraft  fuselage. 
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Taub,  J.    Impctct  Buckling  of  Thin  Ears  in  the  Elastic  Range. 
N'.A.'CA.,  Tech.  Kern.  Mo.  749,  July  1934.   60  p.   (app- 
endix, figui-es,  tables,  equations,  references) 
Translated  from   L.F.F.,  v.  10,  no.  2,  July  6,  1933. 
p.  65-85.   (D.V.L.  Rep.  No.  333) 

Idealized  process  evolved  for  the  purpose  of  analytical 
treatment  of  a  not  quite  straight  bar  subjected  to  longi- 
tudinal force.   This  is  follov/ed  by  the  mathematical 
principles  for  resolving  the  differential  equation  of  the 
simplified  problem. 


Temple,  G.   Rayleigh's  Principle  in  Engineering.   Fourth 
Inter.  Cong.  Appl.  Mcch.-Proc,  July  1934.   Sectional 
Paper.   (reference) 

Rayleigh's  principle  affords  a  rapid  and  reasonably 
accurate  method  of  calculating  the  critical  conditions 
for  the  stability  of  elastic  structures  and  their  funda- 
mental periods  of  vibration.   The  object  of  this  paper  is 
to  examine  why  Rayleigh's  method  is  so  successful  and  to 
show  that  it  can  be  made  the  basis  of  a  method  of  obtain- 
ing a  sequence  of  successive  approximations  which  rapidly 
converge  and  which  yield,  even  in  th^  first  two  or  three 
terms,  estimates  of  the  limiting  value  with  small  and 
known  limits  of  error. 


Teofilato,  P.   Un  Limite  Superiore  dei_B9xa.odi  Propri  di 

Vibrazione  di  un  Trave.   Atti  Pontificia  Aced.  dolle  Sci- 
enze  Nuovi  Lincei,  v.  87,  1933-1934.   p.  481-489. 

Continuation  of  a  previous  study  which  dealt  with  a 
supported  beam.   The  present  experiments  have  been 
extended  to  the  case  of  the  beam  fixed  rigidly.   The 
author  v/ants  to  determine  an  expression  of  the  upper 
limit  of  the  periods  of  vibration,  and  to  study  the 
behavior  of  the  beam  when  entering  resonance  with  a 
given  frequency. 


Tuplin,  W.  A.    The  Calculation  of  ITatural  Frequencies  of 
Torsional  Vibration.   Engineering,  v.  137,  no.  3566, 
May  18,  1934.   p.  582-584;  no.  3567,  May  2o,   p.  611- 
612.   (figures,  tables) 

/•  simple  method  given  for  obtaining  the  frequency  equa- 
tions for  systems  containing  any  number  of  rotois.  Damp- 
ing influences  are  not  taken  into  account  as  they  have 
little  effect  on  natural  frequencies. 
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Walthcr,  A.    Besselsche  Funktionen.   Z.V.D.I.,  v.  78,  no.  44, 
.  Nov.  o,  19j4.   p.  1297-12S9.   (f igurcs,  t ables,  references) 

,B.essel  functions  .and  .  their  relationship  to  .vibrating  strings 
and  oscillations  of  a  circular 'membrane  discussed.- 


Donaldson,  C.  S.  and  Arnott,  J.  R.   Simplified-  Calculations  for 
Torsional  Vibration  Periods.   Product  Engineering,  v.  6,  no. 
6,  June  1936.   p.  209-210.        •■■.;■.  ■■■.=■  ■ 

Equation  givin"  period  of  vibration  in  shafts,  using  "equiva- 
lent diameter"  metnod. 


Duncan,  u.    J.  and  Collar,  A.  R.   Matrices  Applied  to  the  Motions 
of  Damped  Systems.'  Phil.  Mag..:,  S..  7,  v.  19,'  ho.  125,  Feb. 
19-35.   p.  197-219.   (tab2jes,.  eouations,  references) 

The  me.thod  of  solving,  dyna.mical  problems  by  matrices  is 
extended  to  .systems  where,  damping  and  motiorial  forces  occur # 
As  a  preliminary  to  application  of  process  of  solution  by 
matrices,  the'  equation. of  mot ion  in  the  reduced  form  is  ob- 
tained -where  tlie  dependent  v.aa-'.lables  ere  so  chosen  that  the 
time-rate  of  change  ■  of  ■  each  s-uch  varicble  is  equal  to  a 
homogeneous  linear  function  of  the'  variables.   This  in- 
volves auxiliary  variables  which  are  generalized  momenta, 
or  generalized  velocities.   In  reduced  equations  matrix  of 
coefficients  is  called  dynamical  ma-trix  and  modes  of  motion 
are  obtained  exclusively  .by  operations 'v./ith  or  on  the  mat- 
rix.  A  numerical  example  on  a  model  aeroplane  v/ing  is 
given.   The  method  is  applicable- to  electrical  and  mixed 
electrical  and  mechanical  systems. 


Federhofer,  K.-   Biegungssch'vingungen  der  in  ihrer  Mitbelbene 

belasteten  Kreispl'jtte.   Ingenieur  /rch.,  v.  6,  no.  1,  Feb. 
1935.   p.  68-74.   (figure,  equations,  tables,  references) 

Discussion  of  flexixral  vibrations  of  a  plate  loaded  on  its 
center.   The  author  detei'mines  the  dependency  of  the  vibra- 
tion frequencies  from  a  radial  uniform  press'are.   By  in- 
creasing the  radial  pressure,  the  frequency  decreases  to 
zero  for  a  critical  value  of  the  pressure.   At  this  stage, 
the  plate  br'.^aKs.   Ey  using  a  radial  tractive  force,  the 
frequency  increases. 


F^ppl,  0.   Graphischa  Berechnung  der  Bevifegungsvorg^^nge  einer 

Zvi/eigliedrigen  Schwingungsanordnung  mit  Reibung.  Z.A.M.M. , 
V.  15,  no.  1-2,  Feb.  1935.  p.  41-46.  (figures,  equations, 
references) 
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Graphical  solution  of  velocity  process  of  two-joint  vibra- 
tion system  with  friction. 


Ikebe,  T.   On  the  Vibration  of  an  Incomplete  Circular  Ring. 

Inst.  Physical  and  Chemical  Research, Tokyo-Science  Papers, 
V.  27,  no.  589,  Sept.  1935.   p.  244-262.   (figures,  equa- 
tions, references) 

Discussion  of  the  frequency  and  form  of  vibration  of  in- 
complete circular  rings  with  very  small  air  gap,  by_tv/o 
methods,  the  Ritz  method  and  that  of  integral  equation. 


Jacobsen.  L.  S.  and  Jespersen,  H.  J.   Steady  Forced  Vibrations 
of  Single-Mass  Systems  with  Symmetrical  as  Well  as  Un- 
sydimetrical  Non-Linear  Restoring  Elements.   Franklin  Inst.- 
Jl.,  V.  220,  no.  4,  Oct.  1935.   p.  467-496.   (figures,  equa- 
tions) 

Mathematical  discussion  of  theory;  stability  of  motion; 
unsymmetrical  restoring  force;  application  of  Den,  Hartog's 
method.  Description  of  experimental  apparatus;  record- 
ing devices.  Discussion  of  results  and  conclusions. 


Jagger,  J.  G.   Vibration  of  an  Elastic  Column.   Phil.  Mag., 
S.  7,  v.  20,  no.  136,  Nov.  1935  Suppl.   p.  997-1000. 

If  an  elastic  column  be  subjected  to  any  distribution  of 
axial  forces,  p  per  unit  length,  then  by  expressing  p  in 
the  form  of  a  Fourier  series,  the  particle  displacement 
Ux  and  fx  at  any  point  along  the  column  can  be  determined. 
The  method  also  allov\?s  account  to  be  taken  of  damping. 
Values  of  Ux  and  fx  are  determined  for  the  case  of  a  col- 
umn fixed  at  one  end,  free  at  the  other,  and  subjected 
to  a  suddenly  applied  force. 


Kasiwabara,  M.   Coefficient  of  Friction  Between  Vibrating 
Bodies.   Soc  Mech.  Engrs.  ( Japan) -Trens. ,  v.  1,  Feb. 
1935.   p.  45-47.   (In  Japanese  with  English  abstri^ct 
p.  S12-S14) 

Results  of  measurements;  it  is  shown  that  these  coeffic- 
ients become  extraordinarily/  small  compared  with  those 
obtained  at  static  state  a,nd  that  rate  of  decrease  is 
proportional  to  frequencies  of  vibrations. 
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Lamoen,  J.   Etude  Gi^aphique  des  Vibrations  des  Sys times  a  un 

Seul  Degre  de  Liberte .  Revue  Universelle  des  Mines,  v.  11, 
no.  7,  May  1935.   p.  213-226.   (figures,  equations) 

Mathematical  discussion  leading  to  developemnt  of  graphical 
analysis  of  vibrations  of  systems  with  one  degree  of  freedom. 


Lowan,  A.  F.   On  Transverse  Oscillations  of  Beans  under  the 

Action  of  Moving  Variable  Loads._  Phil.  Mag.,  S.  7,  v.  19, 
no.  127,  March  1935.  p.  708-715.  (equations,  references, 
bibliography) 

The  problem  of  transverse  oscillations  of  beams  under  the 
action  of  loads  moving  according  to  any  arbitrarily  pre- 
scribed lav/,  of  motion  is  , rigorously  solved  by  a  method 
presented  in  an  earlier  paper  by  the  author. 


Mason,  W.  P.   Motion  of  Bar  Vibrating  in  Flexure,  Including 

Effects  of  Rotary  and.  Lateral.  Inertia.  Araer.  Acous.  Soc- 
Jl.,  V.  6,-  no.  4,  April  1935..  p.  246-249.  (figui^es,  equa- 
tions, references) 

Complete  theoretical  solution  given  which  shows  that  fre- 
quency of  bar  free  to  vibrate  on  both  ends  is  asymptotic 
to  frequency  given  by  usual  solution,  neglecting  rotary 
inertia,  when  ratio  of  v/idth  to  length  is  small,  and 
approaches  frequency  of  bar  in  lonu'itudinal  vibration' 
when  width  becomes  comparable  to  length. 


Moody,  L..  F.  Lateral  Vibration  of  Shafts.  Product  Engineer- 
ing, V.  6,  no.  2,  Feb.  1935.  p.  57-60;  no.  3,  P-larch.  p. 
98-100;  no.  4,  April.   p.  142-143. 

Simple  derivation  of  formulae  for  calculating  critical 
speed  of  rotating  shaft.   Equations  for  shaft  with  three 
concentrated  loads.  Method  of  calculating  static  deflec- 
tions and  coefficients.   Solution  for  tv;o  more  typical 
shaft  arrangements  and  approximate  methods  for  calculating 
critical  speeds. 


Nomura,  Y.  Torsional  Vibrations  of  Infinitely  Long  Circular 
Cylindrical  Elastic  Bodies.  Imp.  Univ.,  Tohoku,  Science 
Reports,  v.  24,  no.  3,  Aug.  1935.   p.  372-390. 

Vibrations  produced  by  periodic  force  uniformly  applied 
to  periphery  of  nonaal  section  of  cylinder  are  calculated 
and  modifications  introduced  into  character  of  vibrations 
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by  changing  radius  of  cylinder  and  frequency  of  applied 
force. 


Ormondroyd,  J.   Recent  Research  Vi/ork  in  Vibration  and  Sound. 
A.S.M.E.-Trans. ,  v.  57,  Appl.  Mech.,  1935.   p.  A103-A105. 

List  of  papers  and  books  on  the  gen^-ral  field  of  vibi^a- 
tions.   Only  those  papers  ref.dily  acc'iCGible  to  .'^jnerican 
engineers  In  publioaLicina  ufr.vi.ally  avr-^ilabV.-  .-.r^'^  included. 
Titles  of  p;:pr;.:'s  listed  h'"-'.vfe  been  tr-a-'.i.sic'.tt.d  into  English 
while  titles  of  books  are  given  in  the  language  m  which 
they  were  printed. 


Posener,  L.   Ein  Beitrag  zur  Theorie  der  freien  elastischen 

Schwingungen  von  Zylindern  und  Rohren.   Annalen  der  Pbyc- 
ik,  S.  5,  Vc  22,  no.  2^  Feb.  7,  1935.   p.  101-128.   (equa- 
tions, references) 

Elastic  equations  in  polar  coordinates  for  thin  tubes  and 
a  variety  of  boundary  conditions  considered  with  differ- 
ent types  of  vibrations-   Solution  of  special  limiting 
cases  by  LDvc—Timpe  and  Rayleigh.   Coupliiig  of  longitudinal 
and  transverse  vibration  exhibited.   Vibrations  involving 
expansion  .and  torsion  are  separable.   Love's  complete 
solution  for  the  latter  and  Pcchammer's  solution  for  the 
foi'mer  are  developed  in  terms  of  Fourier-Bessel  series. 


Quade,  Vi^.   fiber  die  Schwingungsvorgange  in  gekoppelten  Systemen. 
Ingenieur  Arch.,  v.  6,  no.  1,  Feb.  1935.   p.  15-34.   (fig- 
ures, equations,  references) 

After  some  generalities  on  transformation  of  coordinates, 
detailed  consideration  is  restricted  to  two  degrees  of 
freedom.   The  types  of  motion  with  two  degrees  of  freedom 
ere  classified  according  to  the  nature  of  the  roots  of 
the  da'tcrraincintal  equation.  Five  diagrams  of  elastic  sys- 
tems illustrate  different  types  of  coupling,  correspond- 
ing to  different  types  of  roots. 


Shannon,  J.  F.   The  Interpretation  of  Some  Torsiograph  Records. 
Royal  Technical  College, Glasgow- Jl. ,  v.  3,  no.  3,  Jan.  1935. 
p.  457-466.   (figures,  references) 

Torsiograph  records  are  sometimes  so  small  and  irregular 
that  it  becomes  impossible  to  determine  the  compci-erit 
harmonics  by  the  Fourier  analysis.   Their  interi  :-etation 
is  greatly  facilitated  by  considering  the  forced  ^'ibi^a- 
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tions  due  to  the  main  forcing  impulses.  Examples  from'  prac- 
tice illustrating  forced  vibrations  with  and  without  reson- 
ance are  given,  and  also  one  in  which  the  driving  and  the 
resisting  torque  variations  are  phased  in  order  to  give 
minimum  vibrational  energy  at  resonance.   In  the  latter  case, 
it  was  necessary  to  determine  the  forced  vibrations  in 
order  to  interpret  the  torsiograph  records  and  also  to 
appreciate  the  dynamical  behavior  of  the  system. 


Tomotika,  S.    On  the  Transverse  Vibration  of  a  Square  Plate  with 
Four  Clamped  Edges.   Aero.  Res.  Inst.,  Imp.  Univ.,  Tokyo, 
Rep.  Fo.  12B,  v.  10,  Sept.  1935.   p.  o01-328.   (equations, 
tables,  references) 

Also   Phil.  Mag.,  S.  7,  v.  121,  no.  142,  April  1936.   p. 
745-760. 

Object  is  tc  develop  the  analysis,  in  detail,  of  the  above  = 
problem  by  calculating  the  frequency  of  the  fundamental 
mode  of  transverse  vibration  of  a  square  plate  clamped 
at  its  four  edges.   This  study  is  a  continuation  of  a  pre- 
vious paper  in  which  the  problem  of  ti'ansverse  vibration 
of  a  thin  square  plate  with  four  clamped  edges  is  discussed, 
which  is  one  of  the  most  important  and  interesting  charac- 
teristic value  problems  in  elas tokinetics. 


Graphic  Determination  of  the  Natural  Frequency 


of  Torsional  C'scilla tions.   Sulzer  Technical  Reviev;,  no.  3, 
1936.   p.  14-19. 


Graphs  and  explanations  for  determining  analytically  n; 
frequencies  of  torsional  oscillation  of  flexible  shafts 


natural 
shaf1 
loaded  with  masses'  of  various  moments  of  inertia. 


Balinkin,  I.  A.  On  Transverse  Vibrations  of  Long  Rods.  Phil. 
Mag.,  S.  7,  V.  12,  no.  139,  Feb.  1936.  p.  283-290.  (fig- 
ures, equations,  references) 

A  simple  theory  is  developed  establishing  a  relation  be- 
tween the  frequency  of  an  oscillating  long  blade,  its 
size  and  the  elastic  property  of  its  material.   Six 
specific  caces  are  presented  in  theory  and  the  experimental 
data  are  plotted  for  each  case. 


Borowicz,  W.   Anali^yczne  Eadanie  drgan  Vi/alov/  Opartych  na 

Trzech  Tozyskach.   Przeglad  Mechaniczny,  v.  2,  no.  2,  Jan. 
25,  1936.   p.  45-50.   (figures,  equations,  references) 
(In  Polish  v^ith  brief  German  abstract) 
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AnalyticGl  study  of  vibrations  of  shafts  supported  at 
three  points.   Behavior  studied  at  high  speed  shows  that 
next  to  first,  there  is  also  second  critical  speed  to  "be 
considered  v/hich  has  characteristics  analogous  to  first 
which  may  be  very  close  to  first  critical  speed. 


Bouthillon,  L.   Des  Divers  Types  d' Oscillations.   Soc.  Fran« 
^aise  des  Electriciens  -Bui. ,  v.  6,  no.  32,  Feb.  1936.   p. 
151-182.   (figures,  equations) 

Coordination  of  various  types  of  oscillations.  Attempt  to 
assemble  all  forms  of  oscillations  (i.e.,  mechanical,  acous- 
tical, optical  and  electrical)  in  a  single  theory. 


Concordia,  C    The  Use  of  Tensors  in  Mechanical  Engineering 

Problems.   General  Electric  Review,  v.  3S,  no.  7,  July  1936. 
p.  335-341.   (figures,  equations) 

Method  of  tensor  calculus  applied  to  the  vibration  pi^oblera, 
general  equations  of  elasticity,  forces  and  displacements 
of  interconnected  bodies  end  gyroscopic  effects. 


Den  Hartog,  J.  P.  and  Heiles,  R.  B.I.   Forced  Vibration  in  Non- 
Linear  Systems  with  Various  Combinations  of  Linear  Springs. 
A.S.M.E.-Trans. ,  v.  58,  1935.   p.  A127-A130.   (figures) 

Paper  deals  with  single  mass  system  containing  combination 
of  linear  springs  having  force-displacement  character- 
istics.  Cui'ves  given. 


H8ger,  R.   Schwingungen  elastischer  Seile.   Z.A.M.M.,  v.  16, 

no.  2,  April  1S3S.   p.  109-116.   (figures,  equations,  ref- 
erences) 

Calculation  of  the  vibrations  of  an  elastic  rope  sus- 
pended from  two  points  of  equal  height.   Assuming  the 
position  of  equilibrium  to  be  an  arc  of  a  circle,  differ- 
ential equations  for  the  small  vibrations  are  deduced  by 
Hamilton's  principle.   As  a  numerical  example,  the  first 
four  characteristic  vibrations  are  computed  and  figures 
drawn. 


Morris,  J.   Approximate  Methods  for  Finding  Frequencies  of 

Vibration.   Roy.  Aero.  Soc-Jl.,  v.  40,  no.  311,  Nov.  1936. 
p.  815-832.   (appendix,  figures) 
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Attempt  is  made  to  explain  Rayleig'h's  principle  and  to 
clarify,  as  far  as  possible,  the  basis  of  the  principle. 
Other  devices  for  ascertaining  approximate  frequencies 
ere  also  given  and  an  appendix  has  been  added  on  forced 
vibration  experiments. 


Ruedy,.R.  Propagation  and  Resonance  of  Longitudinal  Waves  in 
Prisr.iatic  Rods.  Canadian  Jl.  of  Research,  v.  14,  Sec.  A, 
no.  2,  Feb.  19b6.   p.  43-56.   (figures,  t able ,  references) 

For  vibrations  involving  shearing  aix!  rotation  and  for 
x,hose  involving  both  distortion  and  dilation,  the  equa- 
tions of  motion  combined  with  the  boundary  conditions 
yield  in  the  simplest  case  a  cubic  equation  for  the  reson- 
ance frequencies;  its  solution  depends  on  Poisscn's  ratio 
and  on  the  resonance  frequencies  fx»  fyj  f?  ^"'hich  the  rod 
possesses  when  in  pure  shearing  motion'' m  the  direction  of 
its  three. axes.   Tnree  series  of  resonance  frequencies  are 
obtained  when  fy  end  f^  <^<^Q   constant  and  the  frequencies 
of  the  overtones  are  inserted  for  f^.   A  fourth  series  of 
resonance  frequencies  begins  above  the  highest  of  the  funda- 
mental frequencies  fy,  fy,  f2. 


Ruedy,  R.   Propag--tion  and  Resonance  of  Composite  Waves  in 

Prismatic  Rods.   Canadian  Jl.  of  Research,  v.  14,  Sec.  A, 
no.  3,  March  19o6.'  p.  53-70.   (table) 

By  t."king  into  account  the  three  main  terms  of  the  equa- 
tion of  motion  of  the  prismctic  rod,  there  is  obtained 
for  the  frequency  a  .cubic  equr-.tion  which  is  in  good  agree- 
ment with  the  experimental  results  v;hen  the  thickness  of 
the  rod  is  not  negligible  compared  with  its  length  but 
does  not  exceed  about  one-fifth  of  the  length.   It  corre- 
sponds to  the  equation  obt^dned  for  a  system  ivith  three 
.degrees,  of.  freedom.   For  a  composite  vibration  consisting 
of ■  a  wave.  of:dila.oion  and  a  v/ave  of  distortion  in  the 
direction' of  the  smallest  dimension  of  the  rod,  and  waves 
of  dilation  in  the  two  other  'directions,  the  equations 


of  motion  combined  v;ith  soir.e.of  the  boundary  conditions 
yield  another  cubic  equation  for  the  resonance  frequencies. 


Van  der  Pol,  3.    On  Oscillations.  Laboratoria  N.  V.  Philips' 
Gloeilampenfabrieken,  Paper  No.  1077,  Jan.  1S36.   35  p. 
(In  Dutch) 

The  variety  of  periodic  phenomena  of  oscillations  makes  it 
practically  iiupossible  to  study  them  all  in  detail,  but 
the  science  of  matliematics  binds  them  .all  together 5  the 
subject  is  covered  completely  by  ma.thematical  analysis. 
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Beall,  C.  G.  and  Hall,  C.  I.   A  Vibration  Recorder  and  Some 
of  Its  Applications.   General  Electric  Review,  v.  27, 
no.  5,  May  1924.   p.  297-303. 

Description  of  a  device  for  detecting  and  recording  the 
characteristics  of  vibrations  and  tremors.   One  of  the 
principal  uses  for  this  apparatus  is  found  in  the  study 
of  muscle  tremors,  a  knowledge  of  which  is  becoming  of 
increasing  interest  to  the  medical  profession.   This 
optical-photographic  apparatus  may  be  applied  for  other 
purposes. 


II 

Schmaltz,  G.   Uber  ein  neues  Verfahren  zur  Registrierung 

kleiner  Schwingungen.   Maschinenbau,  v.  3,  no.  18,  June 
26,  1924.   p.  639-641.   (figures,  references) 

Description  of  highly  sensitive  apparatus  which  can  be 
fixed  to  any  part  of  a  machine  for  recording  small  vibra- 
tions.  Examples  of  application. 


Instrument  for  Recording  Vibrations  -  The 


Cambridge  Vibrograph.   Engineering,  v.  119,  no.  3087, 
Feb.  27,  1925.   p.  271-272.   (figures) 

A  practical  exposition  of  the  Cambridge  vibrograph  for 
measuring  vibrations  of  the  ground  and  of  buildings, 
bridges  and  other  structures.  Permanent  records  are 
obtained  by  marking  on  celluloid. 


Observation  of  High  Speed  Mechanism.s. 


Machinery  (London),  v.  27,  no.  687,  Nov.  26,  1925. 
p.  270-272.   (figures) 

Use  of  an  apparatus  that  causes  rapidly  moving  parts  to 
appeal"  stationary  ^.t  any  point  in  the  cycle  of  movements. 
Arrang'ement  of  vibroscope  and  examples  illustrating-  its 
use 5  determining  lubrication  troubles.   Locating  the 
cause  and  extent  of  excessive  vibrations. 


Geiger,  J.  Messgerate  und  Verfahren  zur  untersuchung  mech- 
anischer  Schwingungsvorgange.  First  Inter.  Cong.  Appl. 
Mech.-Proc,  1925.   p.  359-362. 

Describes  three  instruments  invented  by  the  authors 

1  -  Torsiograph  for  the  reproduction  of  the  torsion- 
al vibrations  of  the  propeller  shaft. 
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2  -  Vibrograph  for  the  registration  of  the  vibrations 

of  machines,  building's,  etc. 
-3  -  General  registrator  for  the  registration  of  the 

deformation  of,  raet^lli-c  beams,  static  and  dynamic 

loads,  etc.     ,'     ■    ■ ., 


Hunt,  J.  H.  and  Embshoff ,  G.  F.    Some  iJew  Electrical  Instru- 
ments for  Automotive  Research.   S.A.E.-Jl.  (Trans.),  v.  16, 
no.  4,  April  1925.   p.,  444-455.   (appendices,  figures, 
bibliography) 

Description  of  instruments  developed  for  measuring  and 
recording  engirie-cylinder  pressures,  detecting  and  record- 
ing cranlishaft  and  camshaft  vibrations,  and  detecting  the 
s'ources  of  noise  and  measuring  the  intensity  of  noise  vi- 
brations.  This  paper  has'  great  value  because  it  describes 
the  elements  that  have  been  found  best  suited,  for  the  de- 
sired purposes  and  shows  hov/ -the  detecting-,  measuring,  and 
recording  elements  are  com.binv:;d  into  coiiipietu,  practical 
working  instruments.   It  explains  hov/  the  instruments  are 
calibrated  and  use-d  and  also  the  characteristics  of  the 
diagram.s  made  v/ith  them. 


Cbata,  J.  and  Yo'shiaa,  Y..   On  the  Valve  Method  of  Measuring 

Small  Motion,  vrith  Special  Reference  to  tie  Precise  Record- 
ing of.  Sounds,  Pressure-Variations,  and  Vibrations.  Aero. 
Res.  Inst.,  Imp.  Univ.,  Tokyo,  Rep.  No.  11,  v.  1,  Aug. 
1925.   p.  3Co-319.   (figures,  references) 

Results  of  a  series  of  e  xperiments  which  v/ere  carried  out 
with  a  view  to  applying  the  methods  of  measuring  very  small 
motion,  utilizing  a  generatirjr  circuit  contamirig  a  triode 
to  the  precise  recording  of  sounds,  precsure-variation  and 
vibration.  A  special  instrument  (ultramicroT.eter)  con- 
structed, which  may  be  used  for  the  seme  purposes  and 
other  problems  requiring  the.' measurement  of  very  sm.all  dis- 
placement or  motion,.   The  capacity  method,  as'v.'oll  as  the 
eddy  current  method,,  m.ay  be  cai^ried'  out,  the  circuit  being 
in  all  cases  the  "tuned  grid".   The  platu  current  may  be 
balanced  or  a  transformer  may  be  inserted,  according  to 
the  kind-  of  p.roblemi. 


Summers,  C.  E.   Measurement  of  Engine  Vibration  Phenomena. 

S.A.B.-Jl.  (Trans.),  v.  16,  no.  2,  Feb.  1925.   p.  163-171. 

(figures) 

Discussion   v.  .16,.  no.  6,  June  1925.   p.  639-644. 

In  part  of  the  article,  a  number  of  indicating  and  record- 
ing; instrumients  are  described  for  recording  vibration  in 
engines  and  determining  its  exact  character.   Indicator- 
diagrams  of  various  kinds  of  vibration  are  shovm. 
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Thomas,  H.  A.   The  Measurement  of  Mechanical  Vibrations. 

Engineer,  v.  139,  no.  3604,  Jan.  23,  1925.   p.  102-104. 
(figures) 

Results  and  details  of  application  of  the  method  of 
measuring  small  motions  by  means  of  an  electrical 
arrangement.   The  method  was  described  in  a  former  issue 
of  the  same  journal  (Feb.  19,  1923). 


Van  Kempen,  C.  P.  B.   Een  Toestel  Tot  Het  Opteekenen  Van 

Bewegingen.   De  Ingenieur  (Hague),  v.  40,  no.  49,  Dec. 
5,  1925.   p.  1033-1038.   (figures) 

Design  and  application  of  the  Guegnon  apparatus  for 
studying  the  laws  of  dynamics  and  the  nature  of  motion  of 
vibrations^  periodic,  sinusoidal  and  other  motion. 


Young,  L.  H.   An  Instrument  for  Recording  Vibrations.  Mechani- 
cal Engineering-,  v.  47,  no.  11,  Nov.  1926.   p.  907-908, 
(figures) 

Description  of  a  portable  instrument  for  measuring  and 
recording  the  amplitude  and  frequency  of  vibrations  en- 
countered in  buildings,  bridges  and  small  earth  tremors. 
Mechanical  engineers  will  find  the  instrument  of  advantage 
in  investigating  vibrations  of  machinery,  engines,  tur- 
bines, etc.,  failures  of  machine  tools  due  to  vibrations 
and  similar  problems. 


Davey  Vibrometer.   American  Machinist,  v.  64, 


no.  4,  Jan.  28,  1926.   p.  175-176.   (figures) 

Description  of  the  Davey  vibrometer  designed  for  the 
indication  and  measurement  of  vibration. 


New  Machine  Designed  to  Determine  Unbalance 


of  Flvv/heels.  Automotive  Industries,  v.  54,  no.  6, 
Feb.  11,  1926.   p.  230-231.   (figures) 

Description  of  a  new  device  built  by  Tinius  Olsen  Testing 
Machine  Co. ,  Phila, ,  Pa. ,  to  balance  fly-wheels.   Stand- 
ard dial  gauges  indicating  vibrations  are  the  means  of 
determining  the  amount  of  unbalance. 
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. Measuring  Oscillations  by  the  Vibrometer. 

Machinery  (London),  v.  27,  no.  700,  Feb.  25,  1926. 
p.  715-716.   (figures) 

Apparatus  designed  by  C.  Schenck,  Darmstadt,  Germany,  in 
order  to  determine  the  magnitude  of  vibrations  of  any 
object,  either  m.achine,  motor,  building,  structure,  rail- 
way car  or  bridge. 


^ Instruments  for  Studying  Machine  Vibrations. 

Marine  Eng'g.  and  Shipping  Age,  v.  31,  no.  6,  May  1926. 
p.  289.   (figures) 


Description  of  two  instrumients  designed  by  Peter  Davey: 
the  vibrometer,  for  indication  and  m.easurement  of  vibra- 
tion; the  vibroscope,  for  observation  and  study  of  rapidly 
moving  parts. 


Kniehahn,  W.   Optische  Messungen  an  schnellaufenden  Maschinen. 
Motorwagen,  v.  29,  no.  22,  Aug.  10,  1926.   p.  505-510. 
■  (figures) 

Method  of  optical  measurement  which  is  said  to  combine  the 
advantage  of  highest  accuracy  v/ith  greatest  simplicity. 
Observations  involve  the  follov/ing:   (1)   Do  oscillations 
occur  periodically?   (2)   How  great  is  freo^uency  of  os- 
cillations, and  in  what  proportion  to  periodicity  of 
machine?   (3)   Direction  of  oscillations,  etc.   (4)   Types 
of  stroboscope  used.  ' 


lershon,  A.  V.   Vibration  Recorder.  A.I.E.E.-Jl. ,  v.  45,  no< 
9,  Sept.  1926.   p.  820-823.   (figures) 

A  vibration  recorder  for  electrically  measuring  and  re- 
cording small  mechanical  movements. 


Orraondroyd,  J.   The  Use  of  Vibration  Instruments  on  Electri- 
cal' Machinery  .   A.I.E.E.-Jl.,  V.  45,  no,  4,  April  1926. 
p.  330-336.   (figures,  references) 

Several  mechanical  vibration  instruments  are  described 
and  i^."tual  problems,  which  these  instruments  have  helped 
to  ^o.V-e ,  ai'e  mentioned.   The  theory  of  the  seismographic 
inyt.'.  .Mi.ents  is  developed  between  the  record  or  indication 
and  the  motion  being  measured.   The  limitations  in  che 
t^ccuracy  of  ainplitudos  recorded  or  indicated  are  bro-jght 
out. 
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New  Olsen  Balancer  Operates  on  Electric 

Contact  Principle.  Automotive  Industries,  v.  57, 
Dec.  17,  1927.   p.  912-913. 

A  balancing  machine  suitable  for  the  rapid  testing  of 
engine  crankshafts.   The  crankshaft  is  supported  in 
two  end  bearings  mounted  on  vertical  pillars  which  are 
connected  to  base  of  machine  by  means  of  springs,  and  is 
free  to  vibrate  in  the  transverse  direction.  A  method 
is  given  for  measuring  the  amount  of  unbalance. 


Bradley,  \'I.  F.  Torsional  Crankshaft  Vibration  Seen  Through 
Stroborama.  Automotive  Industries,  v.  56,  no.  9,  March 
5,  1927.   p.  370-271.   (figures) 

Invention  of  French  engineers  allows  the  obgree  of  torsion 
to  be  read  while  the  engine  is  in  motion.   The  device 
makes  possible  a  more  accurate  examination  of  all  moving 
parts. 


ICniehahn,  V/.   Messung  mechanischer  Schwingungen.   Z.V.D.I., 
V.  71,  no.  28,  July  9,  1927.   p.  997-999.   (figures) 

Advantages  of  optical  methods;  possibilities  of  practi- 
cal application;  application  to  torsional  oscillations. 


Oelschlager,  J.   Mess  ins  trum.ente  fur  Schwingungen  und 

Erschutterungen.  Motorwagen,  v.  3  0,  no.  23,  Aug.  20, 
1927.   p.  520-522.   (figures) 

Theory  of  the  measurement  of  vibrations  developed  and  ' 
four  vibrographs  described.  Wiechert  compound  portable 
seismograph  (ultrasensitive,  heavy  and  complicated) 
records  horizontal  and  vertical  vibrations  simult-.neously . 
Schlick  pallograph  (heavy  and  complicated)  records  slow 
vibrations.   Dr.  Geiger's  vibrcgre.ph  measures  a  fr'--:oucncy 
from  50  to  60,000  per  min.  with  amplitudes  down  to  0.05 
mm.  Vibration  indicator  patented  by  Thyssen  is  a  simple 
instrument. 


II  It  II 

Oelschlager,  J.   Erschutterungen  m  Arbeitstraumen,  deren 

Festellung  und  Verhutung.   Gesundheits-Ingenieur ,  v.  50, 
no.  50,  Dec.  10,  1927.   p.  905-907.   (figures) 

Revievif  of  American  work  on  permissible  limits  of  ampli- 
tudes and  frequencies  of  vibrations.   Description  of 
the  Geiger  vibrograph  and  the  Thyssen  vibration  indicator. 
Vibrograms  of  engine  recorded  in  the  basement  and  upper 
story  of  a  building. 
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Steuding,  H.   Messung  irechaniscner  Sciwingurig-en.   Z. V.D.I. 
V.  71,  no.  lb,  April  30,  19'ki7^,  .p.  605-608. 

-Abstract  of  Y'ork  awarded  first  prize  by  the  Scientific 
Council  of  Verein  deutscher  Ingenieure  for  the  best 
Tivork  on  measurement  of  mechanieal  vibrations. 


] Torsional  Vibration  of  Crankshafts,  a  De- 
scription of  the  R.A.E.  MK  III  Torsiograph.   British 
A.R.C.,  R.  &  M.  No.  1^48,  Nov.  1928.   5  p.   (figures) 


? 


Description  of  the  design  and'  operation  of  the  R.A.E. 
torsiograph.   Torsional  vibrations  of  crankshafts  may  be 
magnified  and  recorded  in  the  form  of  a  polar  diagram  on 
a  photographic  plate. 


Hort,  'v/.   Neuere  forschungen  uber  mechanische  Schv/ingungen. 
Z.V.D.I.,  V.  72,  no.  32,  Aug.  11,  1928.   p.  1118-1122. 
(figureo,  references) 

Theory  .of  vibrations  dealt  with  under  three  headings: 
(1)  the  loadiiig  of  rotating  parts  in  engines 5  (2)  fail- 
ures, due .  to  yibrdtion;  (3)  the  measurement  of  vibration, 
■  including  noise.  Vibration  meters  built  by  Geiger  and 
Okhiusen  compared. 


Sailer,  -  Dynamik  und  Schwingungen  des  E.isenbahnoberbaues. 
Z.V.D.I.,  V.  72,  no.  38,  Sept.  22,  1928.  p.  1323-1329. 
(figures) 

The  article  includes  tne  description  of  the  Okhiusen  and 
Geiger  instruments.'  Comparison  of  simultaneous  vibration 
records,  ■  obtained  by  Geiger  &nd  Okhiusen  insti'uments,  for 
trains  moving  v.rith  velocities  from  22  to  90  Ion.  per  hour. 


Schwager,  C.   Records  Transient  Vibrations.  Electi'ical  World, 
v.  92,  no.  8,  Aug.  25,  1928.   p.  361-362.   (figures) 

Torque  recorder  described  was  designed  for  measuring 
rapidly,  varying  torques  and  cen  be  mounted  on  any  shaft. 
It  is  an  application  of  the  electrical  telemeter  described 
in  Tech.  Paper  No.  247,  3ur.  of  Stand. 


Thom.as',  H.  A.  and  V-'arren,  G.  V/.   An   Optical  Method  of  Measuring 
Small  Vibrations.   Phil.  Mag.,  S.  7,  v.  5,  no.  32,  May 
1928.   p.  1125-1130.   (figures) 
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An  interferometer  method  of  measuring  small  mechanical 
vibrations,  such  as  those  encountered  in  telephone 
diaphragm.s  and  structures,  is  described  and  its  applica- 
tion to  the  measurement  of  the  vibration  of  a  stiff  reed 
is  considered.   The  essential  principles  of  operation 
are  described.   The  method  can  be  readily  adapted  for 
the  study  of  the  vibration  of  light  moving  systems.  . 


Device  Measures  Automobile  Jolts' and  Jars. 

Scientific  American,  v.  140,  no.  1,  Jan.  1929.   p.  68-69, 
(figures) 


Electrical  instrument  developed  to  measure  and  record 
the  jolts  and  vibrations  to  which  a  motor  vehicle  is 
subjected.   It  can  be  mounted  on  any  part  of  the  vehicle, 
Riding  qualities  of  individual  portions  of  the  vehicle 
can  be  segregated  and  measured  separately.   Brief  de- 
scription of  the  instrument.. 


Bragg,  W.   An  Instrument  for  Measuring  Small  Amplitudes  of 
Vibrations.   Scientific  Instruments-Jl. ,  v.  6,  no.  6, 
June  1929.   p.  196-197.   (figures) 

Description  of  a  device  for  measuring  very  small  ampli- 
tudes of  a  number  of  vibrating  diaphragms. 


Donkin,  V/.  T.  and  Clark,  H.  H.   .Electric  Telemeter  and  Valve 
Spring  Surge.   S.A.E.-Jl.  (Trans.),  v.  24,  no.  3,  March 
1929.   p.  315-326.   (figures) 

Description  of  the  electric  telemeter,  an  excellent  means 
for  investigating  the  phenomenon  of  valve-spring  surge. 
This  equipment  has  made  it  possible  to  identify  the 
cause  of  valve-spring  surge  as  a  resonant  condition  at 
certain  speeds.   Offers  suggestions  for  further  study  of 
fatigue  as  the  cause  of  failure  and  of  internal  friction 
as  a  remedy  for  surge. 


Flaissier,  M.    Contribution  a  1 'Etude  des  Phenom.enes  des 
Resonances  dans  les  Vibrations  de  Torsion  de  Lignes 
d'Arbres.  Assoc.  Technique  Maritime  et  Aeronautique , 
Bui.  Mo.  34,  1930.   p.  203-226.   (figures) 

.  Description  of  instruments  which  can  determ.ine  the 
existence  or  non  -  existence  of  vibration  in  a  particular 
case.   This  gives  enough  precise  data  from  which  the 
period  of  vibration  of  a  given  shaft  can  be  calculated. 
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Foster,  P.  F.   Modern  Vibration  Instruments.  Machinery 

(London),  v.  34,  no.  878,  Aug.  8,  1929.   p.  589-591;  no. 
880,  Aug.  22.   p.  645-646;:  no.  885,  Sept.  26.   p.  821- 
■   824;  V.  35,  .no.  891,  Nov.  7.   p.  169-172. 

Aug.  8  -  Description  of  vibration  measuring  instrument 
made  by  the  Cambridge  Instrum.ent  Co.  Aug.  22  -  Record- 
irjg  acceleroraeter ,  made  by  the  Cambridge  Instrument  Co., 
'used  in  connection  with  measurement  of  vibration;  double 
accelerometer  employed  in  I'ecording  simultaneously,  hori- 
zontal and  vertical  accelerations,  or  alternately,  accel- 
.  erations  in  two  directions  at  right  angles  in  the  horizon- 
tal plane.   Sept.  26  -  Design  of  pallograph,  made  by  the 
Sperry  Gyroscope  Co.,  for  the  purpose  of  recording, 
simultaneously,  the  horizontal  and  vertical  vibrations  of 
ships  on  a  time  chart,  together  v;ith  a  phase  record  of 
propelling  machinery.   The  device  can  be  used  wherever  vi- 
bration is  caused  by  moving'  machinery.   The  method  of 
recording  vertical  and  horizontal  vibrations  is  outlined. 
Explanation  of  the  numerical  work  involved  when  large 
numbers  of  harm.onics  are  to  be  evaluated.   Nov.  7-  Design 
features  of  the  Geiger  vibrograph.   Development  of  the 
torsiograph. 


Hoffmann,' H.   Einige  grundsatzliche  Gesichtspunkte  zur  messung 
mechanischer  Schwingungen  una  anv/endung  von  Schwingungs- 
messern.   Bauingenieur ,  v.  10,  no.  44,  Nov.  1,  1929. 
p.  773-777.   (figures) 
Discussion   v.  11,  no.  15,  April  11,  1920.   p.  271-272. 

Study  of  the  characteristics  of  instruments  for  measuring 
vibration,  frequency,  acceleration,  etc.  Structural  fea- 
tures of  the  instruments,'  the  efficiency  attainable,  etc. 


Hyde,  J.  H.  and  Lintern,  H.  R.   The  Vibrations  of  Roads  and 
Structures.   Inst.  Civil  Engrs.-Proc. ,  v.  227,  part  I, 
session  1928^1929.   15  p.   (figures) 

Also   Engineering,  v.  127,  no.  3289,  Jan.  25,  1929. 
■  ..  :  .  p.  102;  discussion,  no.  3293',  Feb.  22.   p.  237- 

233. 

Canadian  Engineer,  v.'  57,  no.  8,  Aug.  20,  1929. 

p.    327. 

Roads  and  Road  Construction,   v.   7,    no.   75,   April 

1,-  1929.      p.    161-153. 

Description  of  the  vertical  and  horizontal  vibration- 
measuring  instruments  used  to  ascertain  the  magnitude 
and  nature  of  the  vibrations  commonly  obtained  in  the 
ground  and  structures.   Gives  the  qualities  desired  in 
vibration  instruments.  Experiments  with  instruments 
Described. 
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Jehle,  F.  and  Spiller,  V/.  R.    Idiosyncrasies  of  Valve  Mech- 
anisms and  .Their  Causes.   S.A.E.-Jl.  (Trans.),  v.  24, 
no.  2,  Feb.  1929.   p.  133-143.   (appendix,  figures) 

Part  of  the  paper  describes  the  valve-lift  curve  indi- 
cator which  gives  a  photographic  record  of  the  valve- 
lift  curve;  also  a  spring-vibration  indicator  which  makes 
a  record  of  the  actual  vibration  of  the  spring  on  the 
same  film  with  the  valve-lift  curve. 


Kobayashi,  K.    The  Two  Fundamental  Functions  of  the  Vibro- 
meter  and  Its  Application  in  Electro-Acoustics.   Tohoku 
Imp.  Univ.,  Tech.  Rep.,  v.  8,  no.  4,  1929.   p.  511-531. 
(bibliography)  (In  English) 

The  vibrometer  invented  by  H.  Nukiyama  and  Matsudaira 
is  used  for  measurement  of  mechanical  impedance  of  a 
vibrating  system  by  means  of  motional  mutual  impedance i- 
The  vibrometer  is  essentially  the  moving  coil  type. 
Theory  and  application  of  the  appar£:tus  are  given. 


pabst,  V/.   Aufzeichnen  schneller  Schv^ringun^ien  nach  dem  Ritz- 
verfahren.   Z.V.D.I.,  v.  73,  no.  46,  Nov.  16,  1929. 
p.  1629-1633.   (figures,  references) 
Also   D.V.L.Jahrbuch  1930.   Rep.  ITo.  167.   p. -31-36.  ■ 

Various  applications  of  the  methods  for  recording  vibra- 
tions by  means  of  pin  writing  on  soot-covered  glass. 
Investigation  of  sensitivity  of  the  recording  device. 
Details  of  design. 


Rathbone,  T.  C  Turbine  Vibration  and  Balancing.  A.S.M.E.- 
Trans.,  v.  51,  APM  51-23,  1929.  p.  267-284v  (figures,- 
references,  discussion) 

Part  of  paper  deals  with  the  strobo-vibroscope  developed 
to  study  motion  in  a  complex  system,  v/ith  results  of 
the  experiments  made  on  a  large  rotor,  by  rreans  of  this 
instrument. 


ti 

Risch,  I.   Messungen  von  Verkehrserschutterungen.  Verkehrs- 
technik,  v.  46,  no.  40,  Oct.  4,  1929.   p.  707-710. 
•  (figures) 

Specifications  for  various  special  instruments  for  the 
determination  of  vibrations  caused  by  traffic,  including 
vibrographs,  seismographs,  piezoquartz  and  Ambronn  meters. 
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Schlicke,  H.   Einige  Bauarten  voii  Schwingungsmessern.  Warrae, 
V.  52,  no.-  15,  April  13,  1929.   p.  281-283.   (figures) 

Maihak,  Schenk,  Spindler,  Hover,  Lehman  and  Michels 
instruments  ai^e  described  and  theii-  wide  field  of 
application  indicated. 


Thom.a,  H.   Untersuchungen  an  der  Maschinenanlage  des  Luft- 

schiffes  "Graf  Zeppelin".   Z.V.D.I.,  v.  73,  no.  39,  Sept. 
23,  1929.   p.  1383-1388.   (figures,  references) 

A  method  described,  in  part  of  the  paper,  for  measuring 
crankshaft  vibrations.      •  ... 


Essais  des  Instruments  de  3ord  aux  Vibrations. 

L'Aeronautique,  Bui.  L'Aei'otechnique ,  v.  12,  no.  128,  Jan. 
1930.   p.  23-25.   (figures) 


Part  of  the  ai'ticle  is  devoted  to  a  description  of  the 
Pioneer  appari^tus  for  measuring  instrument  vibrations. 


Recent  Technical  Developments.   Aircraft 


Engineering,  v.  2,  no.  13,  March  1930.   p.  61. 

Included  in  this  article  is  a  discussion  of  the  Geiger 
torsiograph  and  vibrograph,  instruments  for  measuring 
angular  and  linear  vibrations  respectively.   Brief  de- 
scription of  each. 


Measurement  of  Vibration.   Automobile  Ei^in- 


ee'r,  v.  20,  no.  259,  July  1930.   p.  233.   (figures). 

Apparatus  designed  by  the  Societe  Frangaise  Radio-Elec- 
tricue  of  Paris  f or  1& sting'  e.igines,  gear-boxes,  and.  other 
revolving  parts  in  the' Citroen  car.  .The  apparatus  finally 
evolved  is  one  in  v/hich  audible  vibrations  arc  communi- 
catea  to  a  microphone  connected  up  to  wireless  amplifier. 
A  milliameter  directly  records  the  amplitude  of  the 
mechanical  vibrations. 


Portable  Vibrograph.   Instrument  V'orld,  v.  3, 


no.  28,  Aug.  1930.   p.  91-92.   (figure) 

Instrument  designed  for  making  spot  tests  of  high  period 
vibrations.   Can  be  applied  to  a  vibrating:  surface  in 
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any  horizontal  or  vertical  position.  Vibrations  are  con- 
veyed by  a  toe  on  the  instrument  and  transmitted 
through  a  series  of  levers  to  a  fine  stylus  moving  over 
a  celluloid  film.  An  independent  time  record  is  traced. 


To  Measure  High  Rotary  Speeds.   Aeroplane, 


V.  39,  no.  9,  Aug.  27,  1930.   p.  512.   (figures) 

Description  of  the  stroboscope,  patented  by  V/hidbourne 
and  Bartrum,  to  measure  vibrations  at  high  speeds.   With- 
out a  recorder,  the  instrument  is  used  for  the  analysis  . 
of  motion. 


__^ Elektrischbatatigte  Schwingungsprufmaschme 

fUr  den  Maschinenbau.   Zeit.  flir  de  gesamte  Diesserel- 
praxis,  v.  5  1,  no.  47,  Nov.  23,  1930.   p.  412-414. 

MpjLchines  placed  on  the  market  by  Maschinenbau  Augsburg- 
Nurnberg  can  be  made  specially  in  two  designs  for  the 
determination  of  bending  and  torsional  vibration.   Their 
operation  described.  " 


Vibration  Recorders.  Electrical  Review 


V.  107,  no.  2766,  Nov.  28,  1930.   p.  932. 


Brief  description  of  the  Trub,  Tauber  miniature  portable 
universal  3-component  vibration  meter,  intended  primarily 
to  give  a  chart  record  of  the  vibration  and  shocks  occur- 
ring on  locomotives  and  rolling-stock.   Comprises  three 
independent  miniature  seismographs,  each  of  which  records 
one  of  the  three  components. 


Ambronn,  R.    Uber  Erschutterungsmessungen  und  einen  neuen 
Messer  fur  schnelle  Schwingungen.   Zentralblatt  der 
Bauverwaltung ,  v.®,  no.  43,  Oct.  29,  1930.   p.  754-757. 
(figures) 

Principles  of  vibration  measurement  discussed.   The 
theory  and  description  of  the  original  apparatus  compris- 
ing electronic  tube,  piezo-quartz  plates,  gold  electrodes, 
etc.  given.  Method  of  using  the  apparatus,  sample  of 
film  records,  etc. 


V.  Eberan-Eberhorst ,  R.   Messbereichgrenzen  des  Torsiographen 
(Vibrographen) .  Messtechnik,  v.  7,  April  1930.   p.  89-93. 
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This  instrument  is  iised  for  measuring  torsional  vibra- 
tions or  the  degree  of  irregularity  of  rotating  shafts. 
A  heavy  mass  is  driven  by  the  shaft  and  couples  to  the 
latter  by  a  spring..   The  relative  motion  betv/een  mass 
and  shaft  is  recorded  by  a  finger  and  it  is  investigated 
how  closely  and  within  which  limits  the  recording  fin^rer 
or  lever  follows  the  m.ovements  of  the  shaft.   The  theory 
is  developed  and  it  is  found  that  for  very  high  frequen- 
cies and  large  amplitudes  the  curve  shows  discontinui- 
ties and  the  lever  will  not  follow  exactly. 


Geiger,  J.   Vibrations  de  Torsion  des  VilebrequiHv^  et  Vibra- 
tions de  Flexion  des  Pales  d'HelictiS.   L'Aeronautique, 
V.  12,  no.  13S,  Nov.  1930.   p.  4C3-406.   (figures) 

Causes  and  effects  of  vibrations  and  methods. of  their, 
investigation  v/ith  the  Geiger  torsiograph.  ■  Sketches  and 
diagi'ams  illustrate  operation  of  the- instrum.ent*  •■ 


Germond,  H»  H.   Electronic  Amplifier^  Tests  Bearlng-S- for  Vibra- 
tion.  Electronics,  v.  1,  no.  6,  Sept.  1930,   p.  292. 
(figures) 

Description  of  the  C.  F.  Eurgass  Laboratories  instrum.ent 
which  tells  v;ith  certainty  the  degrees-  of  roitghriess  in 
the  bearing  make-up.  .  ;  .     .  . 


Gyoergy,  G.   Egy  uj  rendszeru  vibrograf.  Electratechhika^ 

(Budapest),  v.  23,  no. -21-22,  I'Jov.  16,  1930.   p.  226-241. 
■(■figures)       ■   . 

Measurements  of  mechanical  vibrations.   Construction 
arrangement,  theory  and  parts  of  "Ganz"  vibrograph.   Possi- 
bilities of  application  discussed.-  Results  of  measurements. 


Hoffman,  K.   BeiLrag  ziu^  Ivlessuijg  una  Analyse  mechaiv'scher 
Schwirigungen.  I,!esstechnik,  July  To^^O.   o.  131-l2>6. 

-,:  An  investigation  shows  that  the  measurement  of  mechanical 
oscillations  in  only  one  component  is- fi^mbiguous  and  does 
not  give  any  indication  as  to- how  the  vibration  actually 
originated."  The  real  character  of  plane  vibrati-ons  can 
be  recognized  only  in  the  polar  diagram.   A  few  illus- 
trations show  the  most  important  characteristics  of 
vibrations  and  a  method  for  takir^g  polar  diaf^rams  is  de- 
scribed. 
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Holm,  0.   Die  Reibungsdampfung  bei  Mechanischer  Schwingungs- 
messern.   Z.A.M.M. ,  v.  10,  no.  1,  Feb.  1930.   p.  30-40. 
(figures,  references) 

Shows,  mathematically  and  experimentally,  the  method  of 
friction  damping  on  vibration  measuring  instruments. 


Malgorn,  G.   Les  Vibrations  sur  les  Navires.  _Genie  Civil, 
V.  96,  no.  11,  March  15,  1930.   p.  262-265.   (figures) 

Vibrographs  for  the  measurement  of  vertical  and  horizon- 
tal vibrations.  Results  of  measurements  and  the  effect 
of  speed  of  propelling  machinery. 


Oelschlager,  J.   Schwingungsprufung  von  Materialen.  Autora. 
Tech.  Zeit.,  v.  33,  no.  26,  Sept.  20,  1930.   p.  629- 
631.   (figures,  references) 

Measurement  of  the  resistance' of  shafts^^and  crankshafts 
to  torsional  stresses  by  means  of  the  Foppl-Busemann 
■  torsional  vibration  testing  machine.  Ratio  of  breaking 
stress  to  torsional  resistance  for  various  metals;  work 
absorbed  by  metals  and  relation  to  other  physical  proper- 
ties. 


Schnauffer,  K.   Aufzeichnung  rasch  verlaufender  Drukvorgange 
mittels  des  Verfahrens  der  halben  Resonanzkurve.   L.F.F. , 
v.  6,  no.  4,  Feb.  14,  1930.   p.  126-136.   (figures, 
bibliography) 
Also   D.V.L.  Jahrbuch  1930.  Rep.  No.  162.   p.  304-314. 

■■  ■■ 

Method  described  for  recording  pressure  and  other  rapid- 
ly changing  phenomena  is  the  measuring  method  frequently 
employed  in  acoustics.  Results  of  measurements  are 
shown  in  the  form  of  oscillograms  and  their  bearing  on 
research  and  design  of  internal-combustion  engines  is 
demonstrated. 


Spath,  W.   Die  Auswuchtung  roti.erender  Apparateteile.  Elek- 

trotechnische  Zeit.,  v.  51,  no.  3,  Jan.  16,  1930.   p.  86-89. 
(figures,  references) 

Describes  an  electrical  equipment  for  the  determination 
of  location  and  magnitude  of  dynamic  unbalance  in  rotat- 
ing parts  which  is  suitable  particula.rly  where  measure- 
ments of  quantity  production  of  small  parts  is  wanted. 
It  consists  mainly  in  producing  artificially  vibrations 
which  counteract  those  vibrations  produced  in  th€  test- 
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.irng.'appai'atus- -by"  tl-ie  'unbalance   of  the  b6(iy;';  to-  te  bal-.  '-Iot; 
■fenced  dynamically'*^    A  fev;  types- .of  such.  ap$)aratus  are 
described  and  their   sensitivity  and.  accuracy  are.  disr 
cussed. 


*■  >.-,  ■.■■■:': 


It 

Spath,   W.        Dynamische  Untersuchungen  an  Schiffen.      V/erft- 

5,  March  7,    1930.      p.    92-93. 


Raederei-Hafen,   v.    11,   no. 
.:(figure^s).''       •     .■■xiviV:  :::,-L   ^ 
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This  instrument,  introduced  by  Losenhausenwerk  of  Dussel- 
-::    dorf,  for  -measuring- structural  vibrations  has-  proved 
•.•  .•  successful,  in  bridge ^and'  ship  viork   a.nd- was:  recently  used 
on  the  Brem.en.   It  consists  ..of  two  flywheels  eccentric- 
ally mounted  on  portable  framework.   One  motor  drives  the 
flywheels  in  opposite  directions  through  reduction  gear- 
ing, the  purpose  being  to  .excite  vibration  in  structures 
,  to  be  examined.        j^.u-:c;:y\:j--^t\L\^;loo        ^  ^^:  }  -.^'. 

Spere,.C.  J.-   The  Mc Co llum-Peters  Six: Element  Telemeter;.; 
Strain  Gauge  Set.  A. C.l.G..,  v.  7,  no,  6  57,  Dec.  15, .• 
-;.-:  19,30 .  ■  11  p..  ■  Air.  Corps  Tech. ■  Hep.. .  Ko.v ■.  33:13 .   ( figures) 

-  ■■-  The  electric  telemeter  deacribedv--  Th-is--  instrument  is 
used  for  m.easuring  stresses  in  static  and  dynamic  tests 
and  also  in  flight.   Proposed  uses  for  the  telemeter 
are  given,  among  them  being  the  determination  of  the 
^frequency  of  vibration  in  flight  of  internally  braced 
monoplane  vrings  of.  metal' construction-...  v.h  .- 
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Stern,- R.      -  Des  Couples  Coniqu.es  et   leur  Montage' dans   les. 

Fonts  Arriere.      Soc.    des  Ingenieurs  de   I'Automobile-Jl. , 
-;-^.i:.  v-»-:4y.rho.   4,.  April   1930.'. .p.   973-990.. .( figures) 

Special  mention  is  made   of  the  mece.scope,    a:  testing   in- 
.:-Strument,  >/hich  measures  and.  registers  .differential  vi- 
bratioai.      This  device  differs  from  the  microphjone.  in. 
that   it   is   influenced   only  by   the  v  ibrationscf  .the,b 
particular  part   or  assemblage  which  it   is   testing. 


T-homa,   H.        Recording  "Fast  Oscill^tions.*^  :.  Aftier*.    Soc  Naw 

Engrs.  5   V.   42,   no.    1,   leb.    1930. v.ip.   207-212....   -,■•■■.;■;:'• 
Translated  from       Z.V.D.I.,   v.    73,   no.    19,  i ay   11,    1929. 
.  .:•  -pi..  .639i.-642 .   .■:  (.f  ig.ur  as).  .xjc;-:^   =:..;.  ...-.: 

-rDescrlption  of  a  iiev/ mo-thoa  .of  recording, without  dis- 
-itortion,  mechanical,  oscillatijcns  elec.tr.lcally  by  means 
■,  of  high-frequency  source. ^ana  rectifying,  tube.    ,  a  number 

-■    .of.  records  aj*e  .given*;    Tlie.. apparatus  icrD.fi;imQS)rt&nee 
in  studying  critical  vibrations,    since    it  records  high 
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frequency  components  of  small  amplitudes. 


Zeller,  w.   PraktischG  und  theoretische  Untersucliung  yon 
Schwingungsmessern  zur  Aufnahme  uijLd  Beui'teilung  von 
Verkehrserschiitterungen.   Zeit.  fur  Bauv/esen,  v.  80, 
no.  7,  July  1930.   p.  171-184.   (figures) 
Also   Verkehrstechnik,  no.  52,  Dec.  26,  1930.   p.  199- 
202. 

Classification  of  vibration  recording  instruments,  their 
•  tlieory  and  details  of  construction,  including  seismo- 
graphs, vibrographs,  piezo-electric  apparatus,  etc.   Pre- 
cision of  instruments 5 calibration;  development  of  abso- 
lute intensity  scale  for  rating  of  earthquakes  arid  vibra- 
tions, ,  - 


^  Miniature  Portable  Universal  Vibration 

lleter.   Scientific  Instruments-Jl. ,  v.  8,  no.  i,  Jan. 
1931.   p.  29-31.   (figures)' 
Also   Instruments,  v.  4,  no.  7,  July  1931.   p.  402-403. 

Flight,  V.  23,  no.  46,  Nov.  13,.  1931.   p.  1132-1133. 

A; miniature  3-component  vibration,  meter  described  which 
is  intended  to  give  a  chart  record,  of  the  vibration  and 
shocks  occurring  on  locomotives  and  rolling  stock.  This 
instrument  should  find  uses  in  aircraft  and  aero  engine 
work.  The  outstanding  feature  of  the  instrument  is  the 
powerful  air  and  oil  damping  of  the  components  combined 
with  very  low  friction^  thus  avoiding  any  danger  of 
resonance.  ,   '    ..." 


New  Model-3  Vibroscope.   Instruments,  v  4, 


no.  2,  Feb.  1931.   p.  125-126.   (figure) 

Also   American  Machinist,  v.  74,  no.  8,  Feb.  19,  1931. 

p.  344. 

Machinery,  v.  37,  no.  6,  Feb..  1931.   p.  486. 

The  vibroscope  developed  by  the  Electrocon  Corp.  oper- 
ates on  the  well  known  stroboscopic  principle.   The 
vibroscope  is  applicable  to  the  study  of  rotary,  re- 
ciprocating or  vibratory  motions. 


Drei-Komponenten-Erschutterungsmesser  mit 


photographischer  Aufzeichnung.   Z.V.D.I.,  v.  75,  no.  28. 
July  11,  1931.   p.  916-917.   (figures) 

Instrument  for  measuring  the  vibration  o f  bridges, 
buildings,  etc.,  built  by  Askaniawerk,  Berlin,  amplify- 
ii^  125  to  3000  times. 
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yibrograph.      Instrument  V/orld,   v.    4,   no. 

43,  Nov.  1931.   p.  137.   (figures) 

Three  masses  have  each  one  degree  of  freedom,  of  rota- 
tion about  their  axes,  and  transmit  their  motion  to  a 
plane  mirror  which  deflects  a  recordin^g  point  of  light 
on  a  strip  of  sensitized  paper  with  a  magnification  of 
ten. 


Ambronn,  R.   Auszeichnen  schneller  Schwingungen.   Z.V.D.I., 
V.  76,  no.  50,  Dec.  12,  1931.   p.  1517-1518.   (figui-es) 

Description  of  Schoak's  instrument  for  measuring  vibra- 
tion of  machine  gears,  bridges,  buildings,  street  ccot's, 
etc. 


Aughtie,  F.    Source  of  Mechanical  Vibration  for  Experimental 
Purooses.   Phil.  Mag.,  S.  7,  v.  11,  no.  70,  Feb.  1931 
Suppl.   p.  517-522..  (figures) 

Follov;ing  unsuccessful  attempts  to  vibrate  a  loaded  beam 
in  a  vertical  plane,  description  is  given  of  a  final 
satisfactory  method  wl'^ich  gave  controllabe  amplitude  up 
to  O.0C2  in.  at  frequencies  from  8  to  35  cycles  per  sec. 
with  negligible  horizontal  movement  and  a  good  v/ave  form. 


Bekesy.  G.   Uber  die  Messu.ng  der  Schv/ingungsamplitude  fester 
Korper.   Annalen  der  Physik,  v.  11,  no7  2,  1931.   p.  227- 
232.   (figures,  references) 

Description  of  an  appai-atus  in  which  a  pointer  is  brought 
•  into  contact  with  a  vibratirig  body  such  as  the  sound  box 

of  a  violin.   The  natural  period  of  the  apparatus  is 
-  readily  adjustable  to  agree  with  the  body,  under  which 
conditions  the  readily  calculated  maicimum  amplitude  is 
substantially  unaltered  by  contact.   Diagram  of  connec- 
tions shows  a  four-valve  cii'cuit  with  head  receivers  of 
the  telephone  type  by  which  determinations  are  ma.de. 


Caldwell,  F.  W.   Aspects  of  Airscrev/  Design.   S.A.S.  Meeting 
paper  (Ohio),  Sept.  1-3,  1931. 

Also   Aviation  Engineering  •  v.  6,  no.  1,  o'an.r-^32. 
p.  14-15,  49..   (fi-,ures) 

Includes  description  of  h   vibratirvg  machine  designed  to 
test  failure  due  to  prcpeller  vibration. 
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Coyle,D.  C   Measuring  the  Behavior  of  Tall  Buildings. 

Engineering  News  Record,  v.  106,  no.  8,  Feb..  19,  1931. 
p.  310-313.   (figures) 

A  kind  of  seismograph  is  described,  developed  to  measure 
the  stiffness  of  high  buildings  as  expressed  by  the 
amplitude  of  vibrations  caused  by  wind  gusts.   The  os- 
cillations are  recorded,  and  curves  taken  for  two  Nevr 
York  buildings  are  reproduced. 


Davey,  P.   Unusual  Balancing  Problems:  Vibration  Problems. 
„■   Machinery  (N.  Y.) ,  v.  37,  no.  5,  Jan.  1931.   p.  325-328. 
(figures) 

Also   Iron  Age,  v,  127,  no.  6,  Feb.  5,  1931.   p,  452- 
;         :  .455. 

Description  of  the  performance  of  the  Davey  balancing 
equipment  (described  in  Iron  Age,  Feb.  28,  1929.  p.  610). 
The  equipment  utilizes  the  stroboscopic  principle  both 
..   in  the  case  of  rotary  and  vibratory  motions  and  ascer-  ■ 
tains  relations  of  these  motions  to  each  other.   The 
machine  and  vibroraeter,  which  it  includes,  are, described. 


Doetsch,  -  and  Mathes,  -   Uber  Schwingungmessungen  an • 

Aachen  Windkanal.   Abhandlungen  aus  dem  Agrodyn.  Inst., 
Aachen,  no.  10,  1931. 

In  the  wind  tunnel  the  speed  is  not  always  constant, 
bO.t  oscillates  ar*ound  a  medium  value  v;hich  is. very 
difficult  to  determine,  depending  on  the  wind  tunnel 
characteristics  and  its  air  current  apparatus.  To; 
determine  oscillations,  the  .'Aerodynamic  Laboratory  of 
Aachen  constructed  a  recording  apparatus  which  is  based 
on  the  variation  of  the  resistance  of  a  wire  by  means 
of  tem.perature.   It  consists  of  a  wheatstone  bridge 
with  two  wires  of  platinum  heated  by  an  electric  current 
and  facing  the  cooling  air  current  of  the  tunnel  where 
it  records  the  velocity.  Further  description  of  the 
apparatus  is  given.  ,  .,.  . 


Geiger,  J.   Das  Auswerten  von  Vibrogrammen. ,  Messtechnik, 
V.  7,  Oct.  1931,-  .p.  261-267. 

Explains  and  discusses  the  diagrams  of  vibrations 
taken  with  a  vibrograph,  errors  v/hich  often  are  due  to 
resonance  phenomena,  straight  line  and  torsional  vibra- 
tions, vibrograms  of  relative  motions  and  the  evalua- 
tion of  the  diagrams.   From  the  diagram,  the  accelera- 
tion and  the.  force  obtained  by  multiplying  the,  accelera- 
tion by  the  mass,  can  easily,:, be  calculated.  , 
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Kussner,  H. "G.    Optic o-Photographlc  Measurements  of  Air- 
plane Deformations.   N.A.C.A. ,  Tech.  Mem.  Ko.  610, 
March  1931.   16  p.   (figures,  references) 
Translated  from   Z.F.M. ,  v.  21,  no.  17,  Sept.  15, 
1930.   p.  433-440. 

Also   D.V.L.  Jahrbuch  1930.   Rep.  No.  194.   p.  227- 
234. 

Deformation  of  aircraft  wings  measured  by  photo- 
graphically recording  a  series  of  bi'lght  shots  on  a 
movi:ig  paper  band  sensitive  to  light.   Alternating  de- 
formations, especially  vibrations,  can  be  thus  measured 
in  operation,  unaffected  by  inertia.   Possibilities  of 
using  optographs  for  deformation  measurements  are  indi- 
cated by  examples.   Description  of  apparatus.   Vibration 
tests  made  with  test  bars  at  different  frequencies  in 
order  to  determine  the  damping  characteristics  of  cei'tain 
materials  used. 


Langer,  3.  F.  A.n  Instrument  for  Measuring  Small  Displace- 
ments. Rev.  Scientific  Instruments,  v.  2,  no.  6,  June 
1931.   p.  336-342.   (figures,  references) 

This  instrument  m.easures  and  records  sm.all  displacements 
such  as  vibrations  and  strains  from  dynamic  loads.  Re- 
sults of  some  recent  development  v*?  ork  on  this  instrument 
are  given. 


Mabboux,  G.    Sur  un  Oscillateur  Slectrique  a  Basse  Frequence 
Stabilise  par  un  Diapason.   Inst,  de  France,  Acad,  des 
Science,  Comptes  Rendus,  v.  192,  no.  19,  Mav  1931. 
p.  1154-1156.   (figures) 

Description  of  apparatus  and  its  application. 


Shrader,  J.  E.   A  Three-Dimensional  Vibrograph.   Physical 
Reviev;,  S.  2,  v.  3S,  no.  10,  Nov.  15,  1931.   p.  1923. 

A  nev;  vibrograph  devised,  operating  on  tne  seismograph- 
ic  principle,  which  indicates  and  records  simultaneous- 
ly in  the  same  plane  vibrations  of  a  body  in  each  of 
three  directions  mutually  perpendicular.   Description 
of  the  instrument  which. shows  the  amplitude  of  vibra- 
tion, wave  form,  phase  relations  and  frequency  of  the 
three  comoonents  of  vibration. 


Sieber,  F.   An  Electro-Magnetic  Vibrograph.   Brown-Boveri 

Reviev/,  v.  18,  no.  8,  Aug.  1931.   p.  248-251.   (figures) 
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Also   Arch,  fur  Technisches  Messen,  1931.   Section 
V  171-172.   p.  T49. 

Remote  measuring, device  used  in  the  Erown-Boveri  Co., 
Baden,  over  speed  testing  plant  for  measuring  vibrations 
produced  by  the  object  under  test;  viz.,  electro-mag- 
netic vibrograph.   The  equipment  is  briefly  described; 
its  diagrams  and  characteristics  are  given. 


Spath,  V/.   Neuere  Schwingungsprufmaschinen.   ZoV.DoI.,  v.  75, 
no.  3,  Jan.  17,  1931.   p.  83-35.   (figures,  references) 

Uses  of  the  vibration  measuring  apparatus  discussed. 
Testing  of  bridges,  soil  examinations,  dynamic : investi- 
gations of  machines,  buildings  and  aircraft.  .Features 
of  several  types  of  vibration  measuring  apparatus. 


Stieglitz,  A.   D&r  D.V.L.-Torsiograph,  tin  Drehschwingur-gs- 
messgerlit  flir  Fa]rirzt.ug:notoren.   Z.F.M.  ,  v.  22,  no.  2, 
Jan.  28,  1931.   p.  49-52.   (figures,  refei-ences,  biblio- 
graphy) ,       "  .  :  ■ 

Also   D.V.L.  Jahrbuch  19C1.   Rep.  No.  204.   p.  358-361. 

The  D.V.L.  torciograph  is  easily  attached  to  the  crank- 
shaft. A  steel  pointer  I'ecords  accurately  on  celluloid 
strip  the  time. and  rotation  of  the  shaft..  The  fre- 
quency of  oscillation  can  be  obtained  to  the  same  order. 
The  bibliography  includes  the  Royal  Airci'aft  Establish- 
ment torsiograph,  which  records  optically. 


Zand,  S.  J.   A  Study  of  Airplane  and  Instrument' Board  Vi- 
bration. '  S»A.E.-J1.,  V.  29,  no..  4,  Oct.  1931.   p.  263- 
279.- 315.   (figures,  tables ,  r eferences,  bibliography) 
Disc u_s^ on  ■  v.  29, 'no.  6,  Dec.  1931.   p.  477-47S. 

Comprehensive  study  of  vibration, '  particularly/-  with 
reference  to  instruments.   Design- of  a  vibrograph  de- 
scribed in  detail.  .  Several  records  reprix'.uced  and 
interpreted.   Reduced  results  plott^id  graphically. 
Photographs  also  reproduced  shov/ing  the  effect  of  vi- 
bration on  several  types  of  instruiiients.  Application 
of-  instrimients  to  an  analysis,  of  the  vibrations  of 
many  point.s  in  a  great  number  of  airpla.nGs,  especially 
of  the  instrument  boards.   The  paper  is  based  on  216 
expierim.ents. 


Zeller,  W.  and  Koch,  H.  V\f.  '  Kritik  der  Aufzeichnung  von 

Schwirgungsmessern.   Z.V.D.I.,  v.  75,  no.'  60,  Dec'  12, 
1931.   p.  1509-1511.   (figures,  equations;  references) 
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Derivation  of  fundamental  errors  to  be  considered  in 
evaluation  of  vibration  records  made  by  the  application 
of  integration  to  differential  equations  valid  for  all 
vibration  recorders.   Results  of  research  at  the  Hanover 
Institute  of  Technology. 


The  Three  Component  Vibrograph.   Instru- 
ments, V.  5,  no.  1,  Jan.  1932.   p.  21.   (figures) 
Also   Genie  Civil,  v.  100,  no.  8,  Feb.  20,  1932.   p. 


193-195. 

Description  of  the  three  component  vibrogi'apn  developed 
by  the  American  Askania  Corp,  designed  for  the  study  of 
mechanical  vibrations,  particularly  vibrations  of  struc- 
tures.  A  special  feature  is  that  the  vibrations  are  con- 
verted into  visible  wave  forms  by  a  mechanical- optical 
arrangement  rather  than  by  the  use  of  a  cathode-ray  os- 
cillograph. 


Stop  Vibration  at  Its  Source.   Machine  Design, 

V.  4,  no.  3,  March  1932.   p.  26-27.   (figure) 

A  description  of  a  nev/  vibration  recorder .   Somewhat  like 
the  seismograph  for  recording  earthquake  tremors,  it 
measures  in  thousandths  of  an  inch  the  vibration  in  steam 
turbines  and  other  types  of  equipment. 


Der  Pionier-Vibrograph,  ein  Schwingungs- 

messer  fiir  Flugzeuge.   Z.V.D.I-,  v.  76,  no.  17,  April  23, 
1932.   p.  420. 

On  the  principle  of  the  seismograph,  a  beam  of  light  is 
reflected  onto  a  film  carried  on  a  rotating  cylinder. 
By- giving  the  source  of  light  an  axial  motion,  the  re- 
cord has  a  m.ean  spiral  motion  and  a  number  of  spiral 
turns  may  be  recorded  on  each  film.   Saving  in  size  and 
weight  makes  the  vibrograph  sufficiently  compact  for 
mounting  on  the  instrumient  board.  . 


Tri-Dimensional  Vibrograph.   Instnmients, 

V.   5,   no.    5,  May    1932.      p.    136.      (figure) 


Description  of  the  vibrograph  developed  by  Hie  Vibration 
Specialty  Co.      The  vibrograph   is  a  form,  of  the    seismo- 
graph v/hich  indicates  and  records  the  components   of  vi- 
bration simultaneously   in  a  vertical  and  two  horizontal 
directions. 
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Davey  Model  S-^2'  Vibronieter*.      American 
Machinis"  v.    76,   no.    18,  May  5,'  1932.      p.    601-602.. ■ 
(figures) 
.Also       Marine  Sng'g.  and  Sh,ipping  Age,   v.    27,   no.    5., 

May  1932.   p.  214. .  . 

Aviation  Engineering,  v.  7,  no.  1,  July  1932. 

p.  29. 

Engineering  News  Record,  v.  109,  no.  8,  Aug. '25, 

1932.   p.  214. 

Machinery  (N.  Y. ) ,  v.  38,  no.  9,  May  1932.   p.  717. 

This  machine  is  capable  of  measuriiig  vertical  and  hori- 
zontal vibrations  simultaneously.   A  spot  of  light  traces 
the  exact  path  of  the  vibration,  m;agnified  many  times, 
on  a'  ground  glass  scale.'  'If'  used  in  conjunction  with  a 
portable  balancing  equipment,  the  machine  v\rill  m'easure 
the  frequency  and  phase  position  in  addition  to  the  ampli- 
tude.  It  indicates' accurately  the  amplitudes  of  vibra- 
tions of  frequencies  above  400  p.m.  up  to  6000  p.m. 


Visualizing  R.P.M.   Aviation,  v.  31,  no.  8, 

Aug.  1932.   p.  369.   (figure) 

Description  of  an  instrument  designed  to  provide  visual 
means  of  obtaining  propeller  synchronization.   Hereto- 
fore, the  only  method  of  approaching  perfection  in 
synchronizing  engines  on  multi-engined  planes  has  been 
by  earj  pilots  adjusting  the  throttle  until  the  dis- 
appearance of  audible  beats  indicates  the  vibration 
periods  of  all  the  engines  are  in  ph£.se.   The  new  in- 
strument provides  a  positive  means  for  fiie  perfect 
sync lironizat ion  of  propeller  speeds  by  providing  visible 
element  by  which  revolutions  of  three  .engines  inay  be 
tuned  in  perfect  unison.  '  r 


..  . Tv/o- Component  Vibrometer.   instruments, 

V.  5,  no.  8,  Aug.  1932.   p.  .193..   (figure)  ■  '  , 

Description  of  the  instrument  developed  by  the  Electro- 
con  Corp.  which  measures  the  vertical  and  horizontal 
vibrations  simultaneously  when  laid  down  on  the  object 
whose  vibrations  are  to  be  m.easured. 


Constant,  H.  Aircraft  Vibration.  Roy. -Aero.  Soc.~Jl., 
V.  36,  no.  266,  March. 1932,  -p.  206-260.  (figures, 
tables,  discussion) 

The  article  includes  a  description  5f  the  Cambridge 
vibrograph,  v^rith'  an  example  of  the  diagrams,  and  a 
brief  discussion  of  the  principles  of  analyzing  them. 
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Fletcher,  C.N.   Portable  Equipment  for  Balancing  Machinery. 
Mechanical  World,  v.  92,  no.  2383,  Sept.  2,  1932. 
p.  220-221.   (figures) 

Description  of  a  new  vibrometer  which  is  being  adopted 
to  measure  vertical  and  horizontal  vibrations  sii.iul- 
taneously.   The  instrument  v/orks  on  the  principle  of  the 
seismograph  and  marks  a  further  development  in  that  it 
providet;  more  inicrmation  and  the  possibility  of  taking 
photographic  records. 


Foppl,  0.   Die  Vv'irtschaftlichkeit  der  Energieubertragung  bei 
Resonant.   Z.V.D.I.,v.  76,  no.  20,  May  14,  1932.   p.  483- 
484.   (figures) 

An  example  given  of  the  Foppl-Busemann  torsional  vibration 
machine  which  illustrates  tnat  no  economies  in  energy  trans- 
fer can  be  effected  b;/  operation  at  resonance.   Other  ad- 
vantages are  obtainable  by  use  of  the  resonance  principle. 


Guerbilsky,  A.   Enregistrement  des  Deform.ations  et  des  Vibra- 
tions d'une  Aile  d'Avion  en  Vol.   Inst,  de  France,  Acad, 
des  Sciences,  Com.otes  Rendus,  v.  194,  no.  3,  Jan.  18, 
19G2.   p.  249-251'.   (figures) 

A  simple  process  described  for  recording  deformations  and 
vibrations  of  an  airplane  wirig  in  flight. 


Kimball,  A.  L.   Mesure  par  aes  Precedes  Electriques  de  la 

Dissipation  de  I'Energie  Vibratoire  dans  une  Barre  d'Acier. 
Congres  International  d'Electricite,  Comptes  Rendus,  v.  13, 
sec.  12,  1932.   p.  133-144.   (figures,  equations,  biblio- 
graphy) 

Measurements  made  of.  vibration  darapir^  in  steel  bar  by 
electrical  means.   The  methods  used  in  the  study  of  inter- 
nal friction  and  damping  are  discussed.   The  bars  were 
37  m.  in  length  and  1.25  cm.,  diameter.   Hov/ever,  use  of 
larger  samples  are  suggested. 


Klemin,  A.   Testing  Tanks  in  Vibration  Tables.  Aviation  En- 
gineering, v.  6,  no.  5,  May  1932.   p.  32-34. 

A  description  of  the  Mitchell's  flutter  table  capable 
of  generating  vibrations  in  a  load  of  550  kg.  v/ith  a  fre- 
quency of  41  Hz.  and  an  amplitude  of  3.2  um.      Navy  speci- 
fications given  for  testing  tanks  in  the  Mitchell  electric 
vibrating  table. 
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Knoop,    0.    A.        A  Vibration  Recording  Device.      Electrical 


West,  V.  68,  no.  6, 'May  15,  1932.   p.-  395-397.   (figures) 


Report  of  the  sub-cormnittee  on  special  tests  and  in- 
vestigations.  It  was  found  that  transmission- line  con- 
ductors vibrate 'usually  at  night,  which  necessitates 
the  use  of  recording  instruments.   Special  device  is 
described^ 


LSlir,  E.    Schwingangsinesstechnik.   Z.V.D.I.,  v.  76, '^no.  44, 
■  •  Oct.  29,  1932;   p.  1065-1073.  -(figures,  references)  ■ 

'  Wide  rahge  of  instruments  discussed.  An  indicator  of 
engine  stresses  measures  the  torsion  of  a  crankshaft 
under  load  over  the  whole  length  or  over  the  various 
crank  throv/s. 


Lurenbaum,  K.    Torsional  Vibration  of  Aircraft  Engines. 

N.A.C.A. 5  Tech.  Mem.  Ho.  672,  May  1932.   16  p.   (figures, 

~'''       Translated  from   Z.F.M.  ,  v.  23,  no.  4,  Feb.  29,  1932. 
b.  105-113. 

Also   D.V.L.  'Jahrbuch  1932.   Rep. --No.  268,  Part  IV. 
p,  13-21. 

Included  is  a  description  of  the  D.V.L.  torsiograph  and 
the  D.V.L.  torsion  recorder.   Investigation  of  vibrations 
of  a  simple  distance  drive  by  means  of  the  tv/o  devices 
■"    is  given  as  an  example.   Results  and  discussions  of  vi- 
■■'   bration  tests  giV'^n.  Vibration  damping  referred  to. 


Pobedonoszew,  J.  A.   Method  for  the  -Measurement  of  Vibrations. 
■Central  Aero-Hvdrodynamical  Inst.,  Moscow,  Rep.  No.  114, 
1932.   37  p.   (In  Russian  with  brief  English  abstract) 

This  report  is  a  description  of  a  special  apparatus  m.ade 
by  the  Aerodynamic  Laboratory  of  Moscow  for  the  measure- 
■  ment  and  registration  of  the  pressures  of  a  seaplane 
during  landing  and  taking  off.   The  same  apparatus  may  be 
used  for  the  registration  of  vibratory  motions. 


Spath,  W.    Schwingungspriifmaschinen  fur  Sonderzwecke. 

Z.V.D.I.,  V.  76,  no,  14,  April  2,  1932.   p.  348-349. 
(figures,  references). 

The  apparatus  has  four  out- of -balance  masses  on  shafts 
driven  by  two  3  h.p.  motors.   Forces  up  to  2000  kg.  with  a 
frequency  up  to  60  hertz,  can  be  excited.  Applications 
to  ships  and  land  vehicles  discussed  briefly. 
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Subra,  H.   Le  Vibrgmetre.  Revue  Generale  de  1' Electric ite, 
V.  31,  no.  .12,  iMarch  19,  1S32.   p.  371-376.   (figures, 
bibliography) 

Description  of  a  device  for  the  determination  of  elec- 
trical, mechanical  and  acoustical  vibrations  as  per 
given  equations.   Theory  and  application  of  the  device. 


Sulzer,  R.   Recent  Development  in  Diesel  Engine  Construction, 
.  Electro-Photographic  Vibration  Recorder.   Inst,  of  Engrs. 
and  Shiobldrs^.  in  Scotland-Trans.,  v.  76,  Paoer  No.  909, 
Dec.  6/1932.   p.  184-186.   (figures) 

Also   Mechanical  World,  v.  94,  no.  2  401,  Jan.  6,  1933. 
p.  6. 

Description  of  a  nev/  apparatus  which  works  in  conjunction 
with  an  oscillograph.  It  records  vibrations  photographi- 
cally and  has  the  advantage  of  having  no  mechanical  parts 
of  low  natural  frequency. 


Thomander,  V.  S.   Characteristics  of  the  Oscillograph-Galvano- 
meter.  Franklin  Inst.-Jl.,  v.  213,  no.  1,  Jan.  1932. 
p.  41-55.   (appendix,  figures,  table,  equations,  refer- 
ences) 

Description  of  the  mechanical  characteristics  of  the  vi- 
brator for  any  periodic  phenomena,  so  tnat  the  mechani- 
cal error  cue  to  the  vibrator  may  be  eliminated  from  the 
oscillogrami  and  the  true  phenomena  determined.   The  au- 
thor establishes  the  best  dampirig  to  use  when  considered 
from  the  standpoint  of  vibration  response,  lag  and  tran- 
sient  character: ;5tics.   The  method  is  ^i-^en   for  the  de- 
termlr^ation  of  the  vibrator  resoiio^nce  and  camping  that 
miay  easily  be  applied  in  the  field.   Curves,  from  v/hich 
all  the  above  mentioned  may  be  obtained,  are  supplied. 


Tirunarayanachai'.  T.        An  Improved  Vibio^ra^jn  and  Some  of  Its 
Uses.   Rev. 'scientific  Insti-uments,  v.  3,  no.  12,  Dec. 
1932.   p.  7C6-776.   (figures,  di&gram.s) 

Deals  v/ith  a  sim.ple  form  of  vibrograph  in  which  a  spring 
arum  controls  the  motion  of  tne  photographic  plate,  and 
the  slit  widths  and  ler^gths  are  adjustable,  li.   is  shown 
how  .the  vibrograph  can  be  used  for  rough  com.parisons  of 
the  frequancie.o  of  tunir^g  forks,  .and  for  the  a  -proximate 
determinations  of  the  ff-equency  qf  alternating'  currents, 
and  of  acceleration  due  to  gravity. 
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Van  Steewen,  G.  P,.   Measuring  Vibration  and  Eliminating  It. 
American  Machinist,  V.  76,  no.  11,  March  17,  1932;. 
p. -353-355.   (figures) 

In  part  of  the  paper  a  discussion  is  given  of  vibration- 
its  sources  and  consequences.  A  description  of  a  vi- 
bration meter  is  included. 


Warner,  D.  M.    Special  Methods  of  Testing  Aircraft  Materials. 
A.S.M.E-.-Trans.,  v.  54,'ASR  54-17,,  1932.   p.  141-149. 
(figures) 

Presents  a  study  of  the  special  methods  employed  at  the 
Wright  Field  in  the  mechanical  testing  of  characteristic 
aircraft  materials  and  construction,  together  with  a 
practical  exposition  of  the  special  equipment  developed. 
Included  among  the  tests  are  the  vibration  of  stream- 
line wires  with  plain  and  knife  edge  terminals  under  ten- 
sion.  The  importance  of  simulating  service  conditions, 
especially  in  all  tests  involving  endurance  in  any  form, 
is  he'avily  stressed.   '  ' 


Zand,  S.  J. •   Vibration  of  Instrument  Board  and  Airplane 

Structure.   S.A.E.-Jl.  (Trans.),  v.  31,  no.  5,  Nov.  1932. 
p.  445-4t)6.   (figures,  tables,  equations,  references) 

Includes  description  of  a  nev;   and  improved  three-compo- 
nent vibrograph  with  which  separate  vibrograms  of  the 
three  components  can  be  obtained  simultaneously  and  v;ith 
considerable  magnification. .  Short  mathematical  analysis 
is  given  to s how  the  fundamental  differences  between 
vibrographs  and  accelerometers. 


Zur  Capellen,  V/.  M.  Die  Theorie  des  Frahmschen  Schv/ingungs- 
d£iueranzeigers.  Annalen  der  Physik,  S.  5,  v.  15,  no.  1, 
Oct.  11,  1932.   p.  1-27.   (figures,  equations,  references) 

Theory  given  of  the  vibration  frequency  indicator  by 
Frahm".   Discussion  of  the  general  equation  of  motion  of  a 
vibrating  tongue  with  respect  to  the  method  of  resonant 
excitation  from  rotating  machinery. 


V/estinghouse  Portable  Vibrometer.   Am.erican 

Machinist,  v.  77,  no.  4,  Feb.  15,  1933.   p.  129.  (figure) 
Also   Automotive  Industries,  v.  68,  no.  19,  May  13,  1933, 
p.  592. 
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This  instrument  developed  by  the  V/estinghouse  Electric 
&   Mfg.  Co.,  E.  Pittsburgh,  Pa.,  for  vibration  studies 
on  small  machines  can  be  used  for  frequencies.- as  high 
as  6000  r.p.m.  v/hen  the  amplitude  does  not  exceed  0.004 
in.   Description  o f  the  vibrometer. 


Portable  Vibrometer.   Instruments,  v.  6, 


no.  6,  May  1933.   p.  102.   (figure) 

Description  of  the  portable  vibrometer  developed  by  the 
Starret  Co.  for  power  plant,  field  ana  service  work  and 
for  general  testing.   Laboratory  tests  show  that  the 
vibrometer  is  reliable  for  frequencies  as  high  as  6000 
r.p.m.  when  the  amplitude  does  not  exceed  0.004  in., 
and  at  lov/er  speeds  for  much  higher  amplitudes. 


The  Starrett  Vibrometer.  American  Machin- 


ist. ,  V.  77,  no.  17,  Aug.  16,  1933.   p.  o47.   (figure) 
Also   Engineering-,,  v.  136,  no.  3533,  Nov.  10,  1933. 

Description  of  a  simple  form  of  the  vibrometer,  suit- 
able for  measuring  the  amplitude  of  the  vibi'ations  of 
stea:n  and  hydraulic  turbines  or  other  high  speed,  rotat- 
ing machinery. 


AvoidiiTg  Instrument  Vibration^   Scientific 


Americc:!,  v.  149,  no.  4,  Oct.  1933.   p.  ISO.   (figures) 

Delic-vts  airplane  instruments  will  functioTi  corracT,]y 
only  :.f   the  fc'.-.vol-.tu,le  of  the  ir.i.*?  ura-rnt  p-Aj-'.el  vibration 
is  l9o.-  "'ihi.n  4/lCC;0  in.   The  nevv  cpr-rry  vitron;;t.2r  con- 
sist«  cf  a  rela'/iv  ."ly  heavy  haiiclle  (about  5  lOs.  :n 
weight;  and  a  precision  indicator  gage  is  iiiaicatcd  in 
1/1000  in.  Wnen  measuring  the  viorationi  the  instrument 
is  held  in  the  hand  and  the  end  of  the  shaft  is  lightly 
pressed  ai;.ainst  the  panel. 


Geiger,  J.   „Ani.eigende  oder  auf schreibende  Schwinguig:s- 

messgerac^.   Z.V.B.I.,  v.  77,  no.  5,  Feb.  4,  1933.   p. 
114.   (referervCPs) 

Description  of  the  Universal  vibration  mvsasurin^-  appa- 
ratus. 


Koch,  H.  \y.  and  Zeller,  V/.  Zur  Theorie  der  Schv/ingungs- 
messer.  Zeit.  Instrumentenkunde ,  v.  53,  no.  2,  Feb. 
1933,   p.  64-70.   (figures,  references) 
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Solution  of  the  differential  equations  of  the  vibro- 
gn.phs  for  a  ciisturbii\c^  function  resulting  from  si- 
nusoidal oscillations  with  arbitrary  phase  differences. 
Influence  of  self-vibrations  of  the  vibrograph  dis- 
cussed.  The  effect  of  phase  differences  of  the  coercive 
forces  on  the  amplitude  and  phase  of  the  vibration  of 
the  vibrograph  given. 


Koch,  H.  V\f.  and  Zeller,  V/.   Anwendung  von  Schwingungsmessern 
im  Eisenbahnv/esen.   Organ  flir  die  Fortschritte  des 
Eisenbahnwesens,  v.  88,  no.  20,  Oct.  15,  1933.   p.  385- 
390.   (figures,  references) 

Critical  review  of  the  apparatus  and  methods  used  in  the 
study  of  vibrations  in  railroad  tracks,  bridges  and 
trains. 


Leglise,  P.   La  Technique  et  la  Recherche  Scientifiques  au 
XII  Salon  de  I'Aeronautique.   L'Aeronautique,  v.  15, 
no.  166,  March  1933.   p.  55-60.   (figures) 

.,  The  exhibition  described,  covers  the  aeronautical  re- 
search being  undertaken  under  the  auspices  of  the  French 
Air  Ministry  and  v/as  shown  at  the  recent  Paris  aircraft 
show.    Included  in  the  v;ork  is  a  method  of  recording 
the  deformations  and  vibrations  of  a  wing  in  flight. 


Lurenbaum,  K.   Der  D.V.L.-Verdreh-Schreiber.   Z.F.M.,  v.  24, 

no.  7,  April  13,  1933.   p.  199-201.   (figures,  references) 
Also   D.V.L.  Jahrbuch  1933.   Rep.  No.  314.   p.  V  37-39. 

Technical  description  of  an  installation  for  measuring 
and  recording  at  a  distance  torque  strain'  on.  a  length 
of  shaft,  designed  by  the  D.V.L.   Detailed  end  and  side 
sketches  and  three  photographs  given.   Record  diagrams 
are  scratched  by  a  steel  and  diamond  point  on  a  uni- 
formly moving  strip.   Calibration ■ is  discussed  and 
three  diagrams,  enlarged  16  times,  are  reproduced  and- 
show  torque  oscillations  in  detail.   Improvements  s.nd 
a.pplications  are  suggested. 


Raetsch,  E.   Ein  einfaches  Verfahrgn  zur  photographischen 

Aufzeichnung  von  Bewegur^gsvorgangen.   Zeit*  Instrumenten- 
kunde ,  v.  53,  no.,  6,  June  1933.   p.  283-2S5.   (figures) 

Small  vibrations  in  space  or  large  vibrations  in  a  plane 
are  recorded  by  fixing  one  or  more  transparent  screens 
to  the  object  to  be  investigated.   The  screens  are-  pro- 
vided with  a  series  of  reference  lines  and  points  which 
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are  photographed,  on  a  rotating  drive  through  a  narrow 
slit.   Numei'ical  values  of  the  displacements  are  ob- 
tained from  dimensions  of  the  optical  system  and  sepa- 
rate calibration  is  unnecessary. 


Roensch,  Mo  M.   Measurements  of  Crankshaft  Whip  and  Vibra- 
tion.  Instruments,  v.  6,  no.  4,  April  1933.   p.  76-76. 
(figures) 

Description  of  an  apparatus  set  up  for  an  examination 
of  the  deflection  occurring  at  the  center  of  an  experi- 
mental 6-cylinder  crankshaft  under  operating  conditions. 


Schrader,  J.  E.   The  Tri-Dimensional  Vibrograph.   Franklin 
Inst.-Jl.,  V.  215,  no.  4,  April  1933.   p.  455-469. 
(figures) 

Technical  description  of  apparatus  illustrated  by  photo- 
graphs and  diagrammatic  sketches.   The  instrument  records 
linear  acceleration  in  three  rectangular  coordinate  direc- 
tions continuously  on  steadilA'  moving  film.   Fourteen  sec- 
tions of  oscillogram  are  reproduced  and  illustrate  records 
with  vibrations  with  components  in  one  only,  in  tv/o,  and 
in  all  three  directions. 


Spath,  V/.   Die  Untersuchung  von  Schwingungserscheinungen 
durch  Phasenmessungen.  Electrotechnische  Zeit. ,v.  54, 
no.  1,  Jan.  5,  1933.   p.  10-12.   (figures ,  references) 

The  apparatus  described  is  used  for  the  investigation 
of  the  phase  relationships  of  mechanical  vibrations  such 
as  those  produced  by  ship  propellers,  out-of-balance  ro- 
tors or  vibration  testing  m.achines  or  recorders. 


Spath,  V/.    Schwingungsprufmaschinen  in  der  Electrotechnik. 
Electroteclmische  Zeit.,  v.  54,  no.  22,  June  1,  1933. 
p.  619-521.   (figures,  references) 

Any  system  capable  of  m.echanical  vibration  can  have  ap- 
plied' to  its  forces  or  moments  varying  sinusoidally  and 
capable  of  variation  in  magnitude,  frequency,  c. irection 
and  phase  by  means  of  eccentrically  mounted  rotating 
masses.   These  masses  are  rotated  synchronously  but  in 
opposite  directions.   The  critical  frequency,  damping 
and  dynamic  elasticity  are  determined  from  resonance 
curves  obtained  from  observations  of  the  input  to  the 
d.c.  motor  em.ployed  to  drive  the  eccentric  masses. 
Testing  machines  arc- described  for  the  investigation  of 
such  systems  as  rotors,  foundations,  bridges,  machine 
parts,  etc. 
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Stieglitz,  A.  and  Gilbert,  E.    Die  D. V. L. -Drehschwingungs- 

Anlage.   Z.F.M. ,  v.  24,  no.  9,  May  15,  1933.   p.  253-255. 

(figures) 

Also   D.V.L.  Jahrbuch  1933.   Rep.  No.  318.   p.  V  40-42. 

Teclinical  description  of  the  installation,  v/ith  tv/o 
photographs  and  four  sketches.   A  5  kw.  d.c.  motor  drives 
the  installation  under  test  up  to  10,000  r.p.m.   The 
installation  is  suitable  for  testing  damping  devices  and 
for  fatigue  tests  of  materials. 


Tuckerman,  L.  3.,  Dryden,  H.  L.  and  Brooks,  H.  B.   A  Method 
for  Exciting:  Resonant  Vibrations  in  Mechanical  Systems. 
Bur.,  of  Standards-Jl.  of  Res.,  v.  10,  no.  5,  May  1933.  . 
Res.  Paper  556.   p.  659-660. 

Briefly  describes  the  essential  features  of  a  method,  of 
exciting  resonant  vibrations  in  mechanical  systems  devel- 
oped for  the  study  of  vibrations  of  aircraft  propellers. 


Zand,  S.  J.  and  avisher,  L.  K.   Anti-Vibration  Mounting  of 

Airplane  Instruments.   U.  S.  Air  Services,  v.  18,  no.  6, 

June  1933.   p. ^-31.  

Also   Aeroplane,  v. 47,  no.  1221,  Oct.,  17,.  1934.   p.  459- 
460.   (figures,  equations).     .    . 

Includes  a  description  of  the  instrument  developed  by 
•the  Sperry  Gyroscope  Co.  to  measure  the  amplitude  of 
vibration. 


Vibration  Tester  for  Instruments.  Aero 


Digest,  V.  24,  no.  3,  March  1934.  ,  p.  47.' 

Bescription  of  the  Sperry  vibratiqn  tester,  a  simple 
vibrometer  to  measure  the  amplituae  of  vibration  in  an 
instrument  panel. 


Hochstbeschleunigungsmesser.   Z. V.D.I. , 


V.  78,  no.  27,  July  7,  1934.   p.  835-836. 

A  rod,  free  to  move  .axially ,  is  placed  against  the  vi- 
brating body   and  transmits  the  motion  to  a  mass  mounted 
eccentrically  on  t  he  axis  of  a  flyvrheel  and  carrying  a 
sliding  electrical  contact.   A  pointer,  set  on  the  comm.on 
axis,  is  controlled  by  a  spring.   An  initial  tension  can 
be  found  for  which  the  pointer  is  not  deflected  by  the 
vibration  and  this  is  a  measure  of  the  maximum  accelera- 
tion of  the  rod.   The  maximum^  acceleration  up  to  10  m. 
per  sec.~^  can  be  measured. 
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Research  Reveals  Nature  of  Vibrations  in 

Two-Bearing,  Four-Cylinder  Crankshafts.  Automotive 
Industries,  v.  71,  no.  8,  Aug.  26,  1934.   p.  238-239. 

Description  of  the  equipment  employed  in  the  experimen- 
tal investigation  of  transverse  vibration  of  such 
crankshafts. 


Vibration  Velocity  Indicator.   Instruments, 


V.  7,  no.  10,  Oct.  1934.   p.  217. 

Description  of  a  portable,  self-contained,  novel,  electro- 
magnetic device  for  measuring  the  velocity  of  vibration 
of  an  object  in  the  noise-producing  frequency  range. 
This  device  requires  no  tubes,  batteries  or  external 
power  and  operates  at  any  angle  from  'horizontal  to  verti- 
cal.  An  attaclunent  is  obtainable  whereby  the  instrument 
can  be  permanently  mounted  and  its  output  used  to  sound 
an  alarm  or  shut  dov/n  machinery  when  the  velocity  exceeds 
a  predetermined  value,  or  for  recording'. 


Appareil  Delprat  et  Durand  Destine  a  Mesurer 

les  Oscillations  Horizontales  des  Ouvrages.   Revue  Gener- 
ale  des  Cherains  ae  Fer  et  des  Tramways,  v.  53,  no.  5, 
Nov.  1934.   p.  3^17-353.   (figures) 


Description  of  the  Delprat  and  Durand  apparatus  for  the 
measurement  of  horizontal  vibrations  of  structui'es.   Re- 
cords of  vibration  of  raili-oad  bridges  v/ere  obtained  by 
means  of  this  instrument. 


Caldwell,  F.  V/.   Aircraft- Propeller  Development  and  Testing 
Summarized.   S.A.S.-Jl.  (Trans.),  v.  35,  no.  2.  Aug. 
1934.   p.  297-31C;  no.  3,  Sept.   p.  349-358.   (figures", 
tables,  equations,  discussion) 

Aug . -  Brief  discussion  of  the  aerodynamics  cf  aircraft 
propellers  and  experiments  carried  out  in  the  U.  S.  in 
the  last  few  years.   Included  is  -  aiscussicn  of  stress 
analysis  and  methods  of  measuring  vibri^tion  stresses. 
Determ.ination  of  th^  nctural  periods  of  vibration  by 
tests.   I.Ieasurement  of  vibratory  stress  in  rotaring 
blades  by  raoL^ns  of  "cxtensiometers" .   Sept.  -  Propeller 
testing  foi-  tnL;  detarmini^tion  of  strength.   For  the  pur- 
pose of  makin^g  accelerated  tests  cf  the  effect  of  forced 
vibration  undei-  severe  overload.  A  vibrating  machine  is 
cescribed. 
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Constant,  H.   Aircraft  Vibi'ation.  British  A.R.C.',  R.  &  M. 

■No.  lbo7,  Oct.  1334.   30  p.   (appendices,  figures,  tables) 

Appendices  discuss  vibrographs,  modes  of  vibration  of  an 
aircraft  fuselage,  etc. 


Dryden,  H.  L.  and  Tuckerman,  L.  B.   Airscrev/  Vibration  Indi- 
cator.  Bur.  of  Standards- Jl.  of  Res. ,  v.  12,  no.  5, 
May  1934.   p.  537-542.   Res.  Paper  678.   (figures,  referenc;;) 

An  electro-magnetic  indicator  was  designed  for  direct 
record  of  vibrations  of  any  v/orking  combination  of  engine 
and  airscrev\f.   A  diagram  shows  a  record  from  20  to  150 
cycles  per  second.   The  indication  in  milliamperes  is 
plotted  and  shows  well  defined  peaks  at  synchronism,  with 
the  fundamental  and  the  first  harmonic. 


Grey,  R.  B.    Prevention  of  Vibration  and  Noise.   Inspection, 
V.  5,  no.  1,  Jan.  1934.   p.  1-24. 

Also   Mechanical  World,  v.  94,  no.  2447,  Nov.  24,  1933. 
p.  1124-1125;  no.  2448,  Dec.  1.   p.  1143-1149.  ••. 

Three  classes  into  which  vibration  can  be  divided  and 
into  which  machinery  can  be  divided  for  the  purpose  of 
isolation.   How  transmission  takes  place;  foundation; 
properties  v/hich  resilient  material  for  isolating  founda- 
tion should  possess;  springs;  isolating  seiisitive  appa- 
ratus; anti-vibration  devices;  vibrograph  instruments; 
harmonic  balancing:  gear. 


Heck,  N.  H.   Vibration  Meter  f  or  Eartho^uake  Studies  of  Build- 
ings.  Engineering  News  Record,  v.  112,  no.  10,  March  8, 
1934.   p.  315.  -  ■ 

Features  of  portable  instrument  developed  by  the  U.S. 
Coast  and  Geodetic  Survey  which  is  equipped  with  a  photo- 
graphic recorder. 


Labarthe ,  A.   Nouvelles  Methodes  de  Mesures  Mechaniques,  Indi- 
cations des  Pressions  Moyennes,  Torsiograohes  et  Accelero- 
graphes.   Soc.  des  Ingenieurs  de  I'Automobile-Jl. ,  v.  7, 
no.  7,  Aug. -Sept. -Oct.  1934.   p.  2829-284S.   (figures) 

Author  gives  the  theory  and  description  of  devices  for 
the  measurement  of  torsion  of  transmission  shafts  under 
the  action  of  the  motoi''s  couple  and  the  couple  of  resis- 
tance.  Discusses  the  regime  of  resonance  and  the  methods 
to  obtain  all  critical  speeds  corresponding  to  a  given 
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frequency.   Novel  methods  of  mechanical  laeasurements 
presented,  such  as  indicators  of  mean  pressures,  torsio- 
graphs  (for  automobiles  and  aii-planes)  and  accelero- 
graphs . 


Mori,  S.    Indicator  of  Torsional  Vibrations  Constructed  by 
Applying  Phenomenon  of  Magnetostriction.   Soc.  Mech. 
Engrs. (Japan) -Jl. ,  v.  37,  no.  2D6,  June  1934.   p.  343-346. 
(In  Japanese  with  English  abstract,  p.  S41-42) 

The  indicator  used  by  the  author  consists  of  magnetized 
nickel  rod  having  a  flyv/heel  at  one  end.   To  docreaae 
the  natuj-'al  freouency  of  the  indicator,  a  spiral  spi-iijg 
is  insex'ted  betv-een  the  flywheel  ar.d  roa  and  coil  sur- 
rounding the  Tud   is  kept  stationary.   Sxperirnental  re- 
sults are  giv^n. 


Obata,  J. ,  Morita,  S.  and  YosUida,  Y.   On  the  Electrical 

Method  of  Measuring  Cmall  Vibrations,  and  Its  Application 
to  the  Measuromtnt  of  Vibrations  of  Airscrevf  31ades. 
Aero.  Res.  Inst.,  Imp.  Univ.,  Tokyo,  Rep.  No.  103,  v.  S, 
no.  7,  Feb.  1j34.   p.  2o6-2G6.   (appendix,  figures,  tables, 
references) 

Body  undei'  examination  form.s  part  of  a  small  air  condenser, 
changes  in  the  capacity  of  v;hich  pi-oduce  change  in  grid 
voltage  of  an  amplifying  set.   The  free  transvei-se  vibra- 
tion of  an  airscrev/  is  e::amined  by  clampir^?-  tne  boss 
rigidly  ana  striking  the  blades  at  various  points.   The 
frequencies  that  are  obtained  are  in  genei'al  agreement 
v:ith  the  theory. 


Papault,  R.   Mesure  de  I'Amplitude  et  cle  la  Fi-equence  des 

Vibrations  Existant  a  3ord  des  Aeronefs.   L'Aeronautique, 
V.  16,  no.  184,  Sept.  19-34 .   p.  81.   (figure) 

A  light  ceil,  carrying  continuous  curi-ent,  is  attached 
to  the  vibr'atory  part  and  the  amplituoe  ana  frev  uency  of 
the  vibration  are  determined  from-  the  curi-ent  ii  ductc  in 
a  fixed  coil.   An  electrical  amiplifying  valve  c:"rcuit  is 
described  v:ith  response  practically  incependent  of  the 
frequency.   An  oscillation  of  17  yam.  amplitude  and  15 
cycles  per  sec.  fruqutncy  produced  a  current  varving  be- 
tv/een  45  ano  110  milliaifi^'eres  as  the.  mean  diotar.ce  be- 
tv-een  the  coils  was  variea  from  12  to  3  cm. 


Sell,  H.  and  Turetschek,  G.   Quantitative  .vldcsung  vcn  ErschUt- 
terungan.   Zeit.  T^-ch.  Phys.  ,  v.  15,  no.  12,  Dec.  1934. 
p.  644-652.   (figui'es,  bibliography) 
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QUo^ntitative  iTiec.sureuif^nts  of  vibrations.   Llotes  on  the 
fundaiiiunt.i-ls  of  tht.  measuring  system.   Inter-relation 
between  motion  and  speed.  Relation  betv/een  motion, 
speed  and  accelei^ation.   Direct  indicating  vibration 
measuring'  instruments.   Simplification  of  conditions. 
Acceleration  m.easuring  instruments. 


Theodorsen,  T.  and  Gelalles,  A.  G.   Vibration  Response  of. 

Airplane  Structures.   N.A.C.A. ,  Tech.  Rep.  No.  491,  1934. 
p.  319-33S.   (figures,  tables,  references) 

Test  results  of  experiments  on  vibration-response  charac- 
teristics of  airplane  structures  on  ground  and  in  flight. 
Also  gives  details  of  construction  and  operation  cf  vibra- 
tion instr-uments  developed  by  the  N.A.C.A. 


Zoellich,  H.   Aufzeichnung  schnell  vei'Snderlicher  Vorgange. 
■  Arch,  fiir  Teclinisches  Ilessen,  v.  4,  no.  41,  Nov.  30,  1934. 
p.  T141-142^  no.  42,  Dec.  31.   p.  T15G-15S;  no.,  43,  Jan. 
1S35.  '  p.  T5. 

Recordirjg  of  rapidly  changing  processes.  Reproduction  of 
simple  and  complicated  harmonic  vibrations  developed  from 
laws  for  forced  harmonic  vibrations.   F'undamental  equations. 
Tv;o-and  three-dimensional  graphs.   Reproduction  of  non- 
periodic  processes.   Examples  of  some  of  the  processes  and 
methods  of  their  reproduction.   CurV'3S.   Artificial  con- 
nections for  the  d  ecrease  of 'Gistortior;.   Correction  of 
distorted  curves.   ■     . 


Torsional  Fatigue  .Tester.   Instruments,  v,.  8, 


no.  1,  Jan.  1935.   p.  2  8. 

Description  of  a  new  machine  v,rhich  produces  torsional 
vibration  in  a  specimen   between,  tv/o  adjustable  limits 
which  may  be  chosen  in  su  eh  manner  that  the  specimen 
undergoes  no  permanent  deformation  until  fatigue  limi 
has  been  reached. 


A.  Sensitive  Vibration  Recorder.   Scientific 

Instrument s-Jl. ,. V.  12,  nc.  10,  Oct.  1935.   p.  327-328. 

(figures) 

Also   Engineer,  v.  160,  no.  4149,  July  19,  1935.   p.  74. 

Detailed  description  of  a  sensitive ,  portable  vibration 
recorder  manufactured  bv  C  F.  Cassella  and  Co. 
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Bernhard,  R.   GerSusche  und  Erscliutteruijgen  als  mechanische- 
Schwingungen  infoXfje  Eisenbahn  und  Strassenverkehr. 
BauiAgenieur ,  v.  16,  no.  15-16,  April  12,  1935.   p. 
176-181^  no.  17-18,  April  26.   p.  206-211.   (figures, 
references) 

Description  of  modern  instruments  and  methods  for  the 
measurement  of  noise  and  vibrations  produced  by  rail- 
road and  street  railway  traffic,  with  special  refer- 
ence to  the  experimental  work  done  by  the  railroad  ad- 
•  ministration  of  Germany.  ■ 


Boydston,  R.  W.   Extending  the  Range  and  Usefu].ness  of  the 
Zeleny  Electroscope  by  Autom.atically  and  I.iechanically 
Counting  Rapid  Oscillations.  Amer.  Phys.  Soc.-Proc, 
Paper  No.  61,  St.  Louis  Meeting,  Dec.  31,  1935- Jan.  2, 
1936. 

Difficulties  of  operation,  due  to  the  fact  that  the 
-  leaf  sticks  to  the  plate  and  the  inability  of  the  observ 
er  to  accurately  count  rapid  oscillations,  are  overcome 
by  the  author.   Currents  ranging  from  10" -^^  -iq   iq-Q   may 
be  measured;  the  counting  device  capable  of  recording 
leaf  oscillations  as  high  as  125  per  sec.   A  useful  and 
reliable  research  instrument  described. 


Gondet,^H.  and  Beaudouin,  P.   Vibrograp'ne-Accelerographe 

Piezo-Electrique.  Revue  Generale  de  I'Slectricite,  v. 
37,  no.  16,  April  20,  1935.   p.  499-508.   (figures, 
equations,  references) 

Theory  given  of  the  accelerograph  and  vibrograph  made 
of  piezo-electric  quartz.   Description  in  oetail  of  a 
complete  apparatus  for  detection  and  registration.   Some 
particularly  interesting  results  are  sho^m  at  the  end  of 
the  article.  A  model  detector  is  shown,  attached  under 
the  wing  of  an  airplane,  for  determination  of  vibrations 
in  flight.   Diagrams  of  vibrations  of  an  airplane's 
wings. 


Guerbilsky,  M.  A.   Dynamometres  Piezo-Electrloues  a  Cristaux 
en  Vibration  de^Resonance.  Journees  Scientifiques  et 
Techniques  de  liecani-que  des  Fluides,  v.  1,  1935.   p.  43- 
48.   (figures,  references) 

The  autnor  describes  a  device  designed  by  him  and  I.ir'. 
Riabouchinsky  for  the  experimental  study  of  certain 
problems  pertaining  to  the  airplane's  wings,  for  instance, 
the  strains  of  the  v;ings  in  its  different  parts  while  in 
a  state  of  vibration. 
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Hartel,  H.    Der  Recograf',  ein  Gerat  zur  Schv/ingungsunter- 

suchen.  V/erkstattstechnik  und  Werksleiter,  v.  29,  no.  11, 
June  1,  1935.   p.  223-224.  .  ■  . 

Resograph  equipment  for  the  study  of  vibrations.   Descrip- 
tion of  equipment  of  small  dimensions  which  is  relatively 
light  and  can  easily  be  adjusted,  employing  a-  cathode- 
ray  tube . 


Koltschraidt,  0.   Eine  neure  3ch\''-ingungs-und  DSmpfungspriifmas- 
chine  der  Man.   Mitteilui:igen  aus  den  Forschungsanstalten. 
Anst.  G.H.H.  Konzern,  v.  3,  no.  10,  July  1935.   p.  279- 
284. 

Description  of  the  nev/  Man  vibration  and  damping  machine 
with  which  fatigue  resistance  can  be  measured  by  the 
V/oehler  method  according  to  the  new  process  of  Esau  and 
Kortum..   Damping  is  determined  practically  with  no  lo.ss 
of  time;  the  machine  is  electro-magnet ically  excited. 
Illustrations  given  of  its  use  for  bending  and  torsional 
vibration  tests. 


Koch,  H.  Vif.    Schwingur^smessgcri:te  in  Flugz.eugen.   Zeit. 
Tech.  Phys.,  v.  16,  no.  12,  Dec.  1935.   p.  603-607. 
Also   Luftv\;is3en,  v.  3,  no.  2,  Feb.  1936.   p.  55-56. 

Zeit.  Instrumentenkunde ,  v.  5S,  no.  6,  June  1936. 

p.  250-262.   (figures)  .   ■   .. 

The  V>?ass  vibration  indicator,  for  ineasuring  the  vibration 
of  an  c.irplane  aS  a  whole,  is  a  leaf-spring  seismograph 
with  two  masses,  e£.ch  consisting  of  tv/o  parts.   The 
normal  natural  frequencies  of  the  device  for  measuring 
6.5  cycles  per  sec.  can  be  reduced  to  t'jvo  cycles  per  sec, 
while' the  device , can  be  regulated  for  any  desired  damping 
although  one  betv/een  8:1  and  10;  1  is  generally  used. 


Kroon,  R,  P.   Mechanical  Tests,  on  Turbi-'i.e  Blades.   Instruments, 
V.  8,  no.  6,  June  1935.   p,  154-155,  159.   (figures, 
bibliography). 

The  value  of  tests  on  simple  models  of  actual  blades  for 
the  purpose  of  avoiding  blade  wrecks.  Explanation  of  how 
vibrations  come  about  in  steanj  turbine  blades.   Factors 
in  minimizirjg  failures.   Description  of  an  electric  blade 
vibrator  developed  by  J..  G.  Baker  to  study  blade  vibra- 
tions experimentally  by  being  able  to  vibrate  them  at  v/ill. 
One  of  tne  features  is  to  m.ake  the  blades  excite  their  own 
vibration  at  their  natural  frequency.   For  tests  of  mechani- 
cal strength  the  vibrator  is  used  exclusively.  Actual 
.experiments  described^ ,   _     . 
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Langevin,  A.   Utilisation  du  Quartz  Piezo-Electrique  pour 
I'Stude  des  Prescions  Variables  et  des  Vibrations  a 
Frequences  Elevees.  Revue  Generale  de  I'Lltctricite , 
V.  37,  no.  1,  Jan.  5,  1935.   p.  3-10.   (figures,  equa- 
tions, references) 

The  author,  after  referring  to  the  laws  of  the  piezo- 
electric phenomena,  proceeds  with  the  explanation  of  the 
use  of  a  piezo-electric  device  for  the  study  of  various 
forces.   The  practical  use  of  this  device  is  described 
and  the  given  examples  of  its  application  show  in  which 
way  it  may  be  used  in  the  study  of  vibrations  'of  high 
frequency. 


L'ieyer,  E.  and  Boeliin,  V/.   Ein  elektrodynamischer  Erschiitter- 
ungsmesser  und  seine  Anwendung  auf  die  Untersuchung  von 
—  Gebaudeerschatterungen.   Elektrische  i\[achrichten-Tecl"uiik, 
V.  12,  no.  12,  Dec.  1JJ5.   p.  404-414.   (figures,  refer- 
ences) 

Electrodynamic  vibration  measuring  instrument  and  its 
application  to  the  study  of  building  vibraLions.   Descrip- 
tion of  the  apparatus.   Constructional  details  and  appli- 
cation.  Calibration  i.nd  rvisults  of  measurements  are 
shown  in  curves. 


MCiller,  0.   Gerilt  zum  Llessen  von  SchiffschwinguACfen.   Forsch- 
ung  aus  dem  Gebiete  des  Ingenieurv;esens,  v.  G,  no,    5, 
Sept. -Oct.  1935.   p.  234-239.   (figures,  equations,  refer- 
ences) 

Device  for  measuring  ship  vibration.   Discussion  of  mech- 
anical vibration  meters  and  details  of  a  nev  measuring 
device  and  its  advantages.   The  influence  of  rolling  on 
the  measurement  of  dipping  motion  considered. 


Muller,  y.  J.    Stroboscopic  I.Ieasurement  of  Torque  and  Tor- 
sional Vibrations  in  Ship's  Propeller  Shafting.   Soc. 
Naval  Architects  and  i.Iarine  Engr s. -Trans.  ,  v.  43,  1935. 
p.  241-251.   (figures,  tables,  equations,  reference,  dis- 
cussion) 
Also   I.:arine  Sng'g.  and  Shipping  Rev.,  v.  41,  no.  1, 

Jan.    1936.      p.    33. 

Shipbldr.   and  I'arine  Engine  Bldr. ,   v.   43,    no.   316, 

April   1936.      p. ^285-287.  ' 

Description  of  a  long  base  system  torsionmeter  developed 
in  which  tne  difficulties  encountered  in  usii:ig  the  ad- 
justing device  employed  on  the  usual  long  base  torsion- 
meters  is  eliminated.   The  expedient  of  taking  measure- 
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rnents  at  tlie  two  ends  of  the  measuring  length  instead  of 
at  one  end,  thus  doing  av/ay  v'ith  the  transmitting  de- 
vice from  one  end  to  another,  has  made  possible  the 
improvement  noted.   In  addition  to  describii:ig  the  device 
and  ecplaining  its  use,  the  author  expounds  the  principles 
on  which  the  invention  was  v;orked  out. 


Partridge,  G.  F.    The  Measurement  of 'Small  Amplitudes  of 

Vibration.   Phil.  Mag.,  S.  ■?,  v.  20,  '.no.  Li6,  Nov.'  1935 
Suppl.   p.. 953-963.   (appendix, . figures,  tables,  equa- 
tions, references) 

It  is  shown,  that  by  usirig*  a  suitable  pendulum/ it  is  pos- 
sible, by  means  of  the  method  Bre^g  suggests,  to  jneasure 
amplitudes  of  the  order  of  10-^  cm.  with  an  accuracy  of 
a  few  per  cent.   As  is  shown  in  the  appendix,  the   form^ulc 
which  has  been  used  for  calculatir^  the  results  is,  in 
the  case  of  a  quartz,  vibratoi',  accu-rate  to  within  .02-. 
per  cent,  so  that  the  variations,  in  the  results' tjr'e;  due 
to  errors  in  observation.   The  correction  term,  given  in 
the  appendix  agrees  v/ith  the  expres-sion 'developed' by ' 
V/arren  for  the  case  of  flexible  loud-speaker  diaphragms, 
in  which  case  ii,  becomes  important..  It  v/ill  appear  from 
the  results  in  the  appendix,  that  the'  method  is  not 
suitable  for .measurements  at  resonance. 


Soderberg,  C.  R.   Recent  Developments  in  Steam  Turbines. 

Mechanical  Engineering,  v.  57,  no.  3,  Lcarch  1935.   p.  165- 
173.   (figures,  table) 

Part  of  the  paper  d escribes  an  electro-magnetic  vibration 
tester  in  v;hich  structures  can  be  tested  to  destruction 
under  frequencies  as  high  as  2C,000  cycles  per  sec.  This 
tester  is  useful  in  working  out  the  requirement  of  makir^g 
blades  as  immune  as  possible  to  vibratory  stresses.  The 
difficulties  in  devisin^r  a  conclusive  method  of  iiiterpre- 
tation  of  test  results  obtained  bv  this  method. 


Stitz,  V/.  E.   The  Development  of  a  Mechanically  Operated 
Frequency  Meter  and  Tensiometer.   Part  II.   A.C.I.C, 
V.  8,  no.  701,  Sept.  1935.   16  p.   (figures,  tables, 
references) 

This  is  an  addition  to  Air  Corps  Tech.  Pep.  Wo.  3676, 
and  describciS  a  new  and  improved  frequency  meter,  incor- 
■  porating  as  miany  improvements  in  design  as  v;as  suggested 
by  the  experience  gained  with  the  original  experimiental 
instrument.   New  methods  of  using  the  meter  for  determin- 
ing the  fundamiental  frequencies  of  vibration  of  aircraft 
structures  are  also  described.   The  instrument  can  be 
used  to  measure  the  fundamental  frequencies  of  vibration 
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of  wings,  ailerons,  complete  tail  surface  assemblies,  en- 
gine mounts  and  propellers.   The  methods  that  have  been 
used  to  measure  frequencies  of  airplane  structures  are 
explained  in  detail.   Recommendations  for  the  design  of 
future  instruments. 


Treves,  E.  Le  BetonVibre.  Considerations  sur  les  Differ- 
ents  Modes  de  Vibration.  Genie  Civil,  v.  107,  no.  16, 
Oct.  19,  1935.   p.  366-371.   (figures,  references) 


Comparative  study  of  modern  types  of  concrete  vibrators 
and  methods  of  vibrating  used  in  construction  of  French 
and  Swiss  bridges,  builaings,  highways,  etc. 


Zoellich,  H.   Aufzeichnung  schnellerveranderlicher  VorgSnge 

durch  langsam.e  Messgerate.  Arch,  fiir  Technisches  Messen, 
V.  4,  no.  46,  April  1935.  (V  365-367)  p.  T48.  (biblio- 
graphy ) 

Recording  of  rapidly  changing  processes  by  slov.-acting 
measuring  instrum.ents.  Application  of  apparatus  with 
excessive  darrping  and  apparatus  of  small  natural  frequen- 
cy.  Examples. 


Vibrators.   Electronics,  v.  9,  no.  2,  Feb. 


1936.   p.  25-29. 

Present  status  of  developm.ent^  initial  problems  in  design. 
Circuits  and  illustrations  of  power  vibrators  and  acces- 
sory equipment. 


Der  D.V.L.  Mehrzylinder-GlimjTilampen-Indikator 

"fur  schnellaufende  Koloenmaschinen.   L.F.F= ,  v.  13,  no.  10, 
Oct.  12,  1936.   p.  357-360.   (figures,  references) 


3y  means  of  a  practically  inertia-free  gas-discharge  lamp, 
the  D.V.L.  glow-lamp  indicator  records  optically  the  miean 
time -pressure  diagram.'  Diagrams  for  as  many  at  8  cylin- 
ders may  be  sim.ultaneously  obtained  for  a  high-speed 
erigine.   The  indicator  has  been  ffiveloped  for  recording 
high-pi'essure  and  low-pi'essure  diagrams  and  for  remote 
control  of  the  recording  device.   In  addition,  vibration 
in  the  fuel,  air  and  exhaust-gaslines  can  be  recorded  with 
this  apparatus. 
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Couch,    H.    H.        proTjeller-Crankshaft  Vibration  Problems. 

A.C.I.C,   V.    8,    no.    703,   April   15,    1936.      12  p.      Air 
Corps  Tech.   Rep.   IJo.   4163.      (figures) 

Also       Mechanical  Engineering^,   v.  ffi,    no.   4,   April  1936* 
p.  ■■•215-221. 

Part  II  is  devoted  to  a  description  of  several  types  of 
pick-ups  developed  by  the  Mater-iel  Division  to  obtain 
vibration  under  operating  conditions.   Description  of  the 
method  of  determining  the  different  types  of  vibration 
under  running  conditions.   A  few  typical  oscillograph 
records  shov/ing  propeller  vibration.   Several  methods  of 
eliminating  severe  crankshaft  and  propeller  vibrations 
are  proposed. 


Dodds,  E.  M.   Development  and  Application  of  the  Cathode-Ray 
Engine  Indicator.   S.A.E.-Jl.  (Trans.),  v.  39,  no.  6, 
Dec.  1936.   p.  487-495.   (figures,  bibliograph;,. ) 

Describes  a  number  of  applications  of  the  cathode-ray 
tube  to  the  solution  of  engine  problems,  such  as  indica- 
tion of  pressures  in  the  cylinder  and  in  Diesel  fuel  lines 
and  mechanical  vibration  of  moving  parts.   Discusses  tor- 
sional oscillations  of  shafts,  whip  of  shafts  and  time  of 
arrival  and  duration  of  flame  at  any  point  in  the  cylinder- 
head.   The  different  techniques  involved  when  hard,  vacuum, 
cathode-ray  tubes  are  us6d  instead  of . the  gas-filled 
variety  is"^'also  indicated.  An  outline  is  given  of  some 
of  the  work  rendert^d  possible  by  its  aid.      ' 


Draper,, C.  S.   The  New  Instrument  Laboratory  at  M.I.T.   Aero- 
nautical Sciences-Jl. ,  v.  3,  no.  5,  March  1936.   p.  151- 
153.   (figures)    '  ' 

Fundamental  instrument  problems  are  studied  by  means  of 
the  special  apparatus  described  in  order  to  check  the 
agreement  of  theoretical  predictions  with  experiment. 
Among  other  instruments  described  is  a  mechanical  vibra- 
tion apparatus.   In  order  to  analyze  vibration  problem.s 
into  the  simplest  possible  terms,  a  machine  has  been  con- 
structed for  subjecting  instruments  "to  lliv-ar- simple  har- 
monic 'vibration.   Description  of 'hovr'the  effect  of  vibra- 
tion in  different  directions  with  respect- to  an' instru- 
ment mechanism  is  found. 


Draper,  C.  S.  andBentley,  G.  P.  Measurem.snt  of  Aircraft 
Vibration  During  Flight.  Aeronautical  Sciences, -Jl. , 
V.  3,  no.  4,  Feb.  1936.   p.  116-121.   (figures) 


194 


Precision  apparatus  developed  suitable  for  use  in 
flight  for  the  quantitative  study  of  all  types  of  vibra- 
tion.  Component  parts  of  the  instrument  and  the  method 
ot   calibration  are  CBScribed.   Sam.ple  recoi-ds  and  test  re- 
sults are  presented.   Equipment  includes  pick-up  units 
for  both  torsional  and  linear  vibrations.   The  same  re- 
cording apparatus  can  be  operated  by  all  types  of  pick- 
up units.   The  record  is  a  photographic  trace  showing 
the  varic.tion  of  vibration  displacement  or  vibiv.tion 
velocity  with  time. 


Heldt,  P.  M.   Engines  on  the  Spot.  Automotive  Industries, 
v.  74,  no.  11,  March  14,  1^36.   p.  398-402.   (figures) 

Engine  vibration  and  cylinder  phenomena  are  explored,  miak- 
ing  use  of  the  RCA  cathode-ray  oscillograph  and  several 
forms  of  piezo-electric  pick-up  devices. 


Kallhardt,  E.    Indi2.ieren  schnellaufender  Verbrennungskraft- 
maschinen.   Forschungsheft  376,  v.  7,  Jan. -Feb.  1936. 
p.  1-12. 

Indicating  of  high  speed  internal  combustion  engines. 
Results  of  investigation  carried  out  on  carburetor  engine 
with  three  m.odern  indicators,  i.e.,  optictl  Maihak  rod- 
spring  indicator,  Fainboro  indicator,  and  piezo-electric 
indicator.   Results  shov;  that  the  piezo-electric  indicator 
gives  the  most  accurate  results. 


Koch,  H.  v;.  and  Zeller,  V/.    Schv/ingungsmessverfahren  und  ihre 

Anwendung  in  der  praxis.   Z.V.D.I.,  v.  80,  no.  48,  Nov.  28, 
1936.   p.  144C-1446.   (figures,  bibliography) 

Various  vibration  measuring  methods  ana  equipment.  Under- 
lying principles  and  ^plications  in  practice  discussed. 


Mason,  C.  A.  and  Ray,  3.3.  Piezo-electric  Vibration  Metei". 
Electrician,  v.  117,  no.  10,  Nov.  6,  1936.  p.  565-567. 
(appendix,  figure-s,  bibliography) 

An  instrument  for  detection  ojid  quantitative  measurement 
of  bearing  vibrations.  Application  to  balancin,^:;  of  turbo- 
rotors,  showed  the  smallest  amplitude  of  an  order  of 
0.0001  in.  and  vibrations  at  any , frequency  up  to  70,c.p.s. 
Valve  amplification  is  f ound  necessary  and  a  carrier- 
wave  system  v/as  used.   Com.plete  circuit  .diagram. given,  ^s 
well  as  a  table  of  general  data  and  curves  showing  the 
calibration  with  various  f sectors.   Apparatus  was  found  to 
be  both  sensitive  and  accurate. 
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Nicolich,  A.    Nuovi  Tipi  di  I/Iultivibratori  a  Triodi.   Alta 
•Frequenza,  v.  o,  no.  7,  July  1936.   p.  43C-436. 
(figures) 

Two  new  arrangements  of  multi-vibrators  derived  from 
known  asymmetrical  multi-vibrator  and  giving  similar  per- 
formance.  One  of  the  circuits  consists  of  two  triodes 
and  has  been  arranged  to  need  only  one  coupling  whose 
time  constant  is  such  as  to  avoid  complex  oscillations. 
The  other  circuit  employs  only  one  triode. 


Pettitt-Herriott 5  J.   Engine  Test  Equipment.  Aircraft  En- 
gineering, V.  &5  no.  So,  March  1936.   -p.  61-67.   (figures) 

Device  for  testi^j  of  engihes.   Description  of  the  in- 
strument and  the  method  of  operation  used  to  measure  the 
speed  or  frequency  of  a  rotating  or  oscillating  part. 


Roberts,  J.  L.  and  Greentree,  C  D.   Turbine  Supervisory  In- 
strumients  and  Recoi'ds.   A.  S.M.E.-Trans.  ,  v.  58,  FSP  58-7, 
1936.   p.  607-614.   (figures,  references) 

Description  of  a  set  of  instruments  for  the  electric  mea- 
surement and  detection  of  such  mechanical  quantities  as 
shaft  eccentricity,  bearing  vibration,  shell  expansion 
and  interference  or  rubbing  of  rotating  parts.  An  analy- 
sis of  typical,  as  well  as  special  starting-and  loading- 
■  sequence  records  taken  on  a  160,000  kw.  steam  and  a  20,000 
kw.  mercury  vapor  turbine  generator  and  conclusions  which 
pertain  to  the  adaptability  of  the  instruments  to  turbine 
operation. 


Spain,  C.  J.,  Love,  D.  P.  and  Tem.plin,  E.  W.  Reduction  of 
Airplane  Noise  and  Vibration.  A. S.M.E.-Trans. ,  v.  58, 
AER  58-5,  1936.   p.  423-431.   (figures,  references) 

For  passenger  com^fort  it  is  necessary  to  reduce  noise  and 
vibration  in  airplanes.   The  miethod  of  doin ;  so  is  de- 
scribed and  is  of  necessity  different  from  the  methods 
used  in  automobiles  where  weight  is  not-  an  imiportant  fac- 
tor.  The  measurements  resorted  to  in  determining  the 
methods  which  saall  be  used  in  reducing  the  airplane 
noises  and  vibration  are  also  discussed.   The  article 
deals  pi"incipally  with  noise  mteasurements.  Vibration- 
frequency  analyses  were  made  in  flight  tests.   Description 
of  vibromieter  used.  Various  vibration  com.ponents  con- 
sidered. All  components  of  propeller  rotational  speed 
both  up  to  and  including  the  seventh  harmonic  are  promi- 
nent almost  to  the  exclusion  of  all  other  vibration  compo- 
nents.  The  value  of  the  vibration  data  obtained  from  the 
vibroraeter  is  discussed. 
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Steen-Johnsen,  H. 
k^N.    Turbine  ; 


Supei'visiiig  Instruments  for  the 
the  Richmond  Station. 


A.  S. LI. E. -Trans. 


V.  58,  FSP  58-9,  1'j36.   p.  62]-626.   (figures,  references) 


Description  of  the  supervisory- control  instruments  in- 
stalled on  the  155,000  kv^f.  tui-bine  at  the  Richmiond  Station 
of  the  Philadelphia  Slectric  Co.   The  installation  con- 
sists of  electrical  instruments  to  measur-e  such  turbine 
characteristics  as  vibration,  spindle  eccentricity,  cylin- 
der expansion  and  noise. 


'  Vibration  Pick-Up.  Automotive  Industi-ies, 

V.  76, 'no.  15,  April  10,  1937.   p.  672-573.   (figures) 


the  Sunco  Model  156  Vibration  Picl--- 

to  determine 


jJeobeam  .Oscilloscope  used 


The  article-  describes 
\Jp   and  Moael  15<D  jj 

the  '  frequency ,  amT:)litude  and  velocity  of  vibration.  The 
response  is  said  to  be  practically  linear  up  to  the  reso- 
nant frequency  of  2500  c^-'cles  per  sec.  The  output  sensi- 
tivity is  relatively  hi.^h,  2  volts  r.m.s.,  'witl:  an  ampli- 
tuae  of  0.001  in.-  at  400  cycles  oer  sec.  Thv 
■  of  frequency  I'esponse  ±i 


cycles  pel'  sec. 
not  stated. 


lov<rer   lim.it 


Cathode-Rav 


Automotive   Industries, 
853-&56.      (fi^^;ui'es) 


Oscillograr'h  Use 


is  Investi,3:ated. 


V.   76,    no.    23,   ciune  5,    1937. 


StuQies  of  ooth  linear  and  torsional  vibration  in  engines 
by  means  of  the  cathode-ray  oscillof^raph.  A  torsional 
vibration-pick-up  oevice  is  described. 


3entlfey,  G..  P.   Aircraft  Vibration  Flight  Testing.  Aeronauti- 


cal Sciences-Jl. ,  v. 
(figures) 


'i 


no.  8,  June  1937«  '  p.  316-319, 


The  electrical  vibration  recoxxiing  instrument  developed  as 
-part  of  an  LM.T.-Navy  research  program'permits  various 
components  of  vibration  to  be  measured  -in  fields 'of  com- 
plete engine  motion, . crankshaft  vibration  ana  structural 
vibration.   Description  of  the  recording  proceaure* 
Record  analysis  described;  a  set  of  .records  analyzed  and 
results  for  purposes  of  illustration. 


Bernhard,  R.  K.  Artificial  Vibration,  a  Nev^  Method  of  Dynam- 
ic Research.  Civil  Engineering,  v.  7, .no.  4,  April  1937. 
p.  286-287.   (figures,  table,  refer-tnce) 
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Artificial  vibration  consists  essentially  of  inducing 
vibrations  in  the  structure  to  be  tested  by  means  of  an 
oscillator  attached  directly  to  it,  and  observing  the 
energy  consumed  by  the  oscillator  at  various  frequencies 
of  vibration.  All  dynamic  properties  of  a  structure  can 
be  determined  by  this  method.   Description  of  the  os- 
cillator.  Outline  of  the  steps  necessary  in  carrying 
out  the  test.   Brief  discussion  of  hov;  to  analyze  the 
results*  Advantages  listed  for  the  new' method. 


Eleakney,  \u    M.    Compensation  of  Strain 'Gages  for  Vibration 

and  Impact.   Bur.  of  Standards-Jl.  of  Res.,  v.  18,  no.  6, 
June  1037.   p.  723-729.   (figures) 

A  strain  gage  (v/hich  may  be  used  to  record  vibratory 
strains  in  aircraft  during  flight)  when  attached  to"  a  vi- 
brating member,  undergoes  deformations  on  account  of  the 
inertia  of  its  parts,  and  these  may  cause  serious  errors 
in  the  strain  readings.   This  paper  describes  methods 
for  so  adjusting  the  ratio  of  inertia  to  rigidity  of  the 
parts  of  t he  gage  that  these  deformations  are  compen- 
sating.  The  indication  of  the  instrument  rfiay  thus  be  made 
independent  of  any  acceleration  of  t  he'  gage  as  a   whole. 


De  Forest,  A.  V.   Measurement  of  Propeller  Stresses  in  Flight. 
Aeronautical  Sciences-Jl. ,  v.  4,  no.  6,  April  1937. 
p.  227-232.   (figures,  bibliography) 

Practical  solution  of  the  problem  of  measuring  aircraft 
•  propeller  stresses  'in  flight.   For  the  study , of '  the 
airplane  propeller,  the  equipment  must  be  designed  to 
result  in  giving  adequate  streiigth  to  all,  parts  with  a 
minimum,  of  parasitic  v/eight,  in  order  not  tb  decrease  the 
aerodynamic  efficiency  of  the  propeller  blade.   Ultimate- 
ly, a  pick-up,'  which  fulfilled  the  d  esired  conditions 
to  a  degree  which  permitted  a  practical  and  accurate 
continuous  recording  of  propeller  stresses  in  flight, 
at  any  selected  points  of  the  hub  and  blades,  was  evolved. 
■  Suitable' directional  accelerometer  units  and  torsional 
vibration  units  have  been  evolved  at  M. I.T.   It  is  to  be 
expected  that  a  combination  of  these  instruments  with 
dynamic  strain  measurements  of  all  .important  parts  of 
the  propeller  and  engine  will  lead  to  a  much  better  under- 
standing of  the  origin  of  propeller  stresses  than  has 
heretofore  been  possible. 


Draper,  C.  S.  ,  Bentley,  G.  •  "P.  and  V/illis,  E.  H.    The  M.IoT.- 
Sperry  Apparatus  for  Measuring  Vibration.   S..A.E.  Pre- 
print -  of  Meeting  March  11-12--,  1937.   24  p.   (figures) 
Also   Aeronautical  Sciences-Jl.,  v.  4,  no.  7,  May  1937. 
.  .       p.  281-285.  ■ 
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Automotive  Industries,  v.  76,  no.  12,  March  20,  1937. 
p.  469-470. 

Discussion  of  nev;  equipment  which  is  adapted  to  record 
linear  and  torsional  vibration  of  airplane  structures 
and  power  plants  during  actual  flight.   In  its  essentials 
the  appartus  consists  of  a  number  of  electrical  pick- 
up units  which  operate  a  central  amplifying  and  record- 
ing unit.   The  recorder  is  a  couple-element  photographic 
oscillograph.   Each  pick-up  is  adapted  especially  to  the 
type  of  vibration  that  it  is  intended  to  measure  and  is 
made  so  small  that  it  does  not  appreciably  affect  the  vi- 
bration characteristics  of  the  member  to  v/hich  it  is  at- 
tached rigidly.   By  using  a  number  of  systematically 
placed  pick-ups,  all  the  necessary  vibration  information 
on  an  airplane  can  be  recorded  during  a  few  short  flights. 
The  paper  takes  up  in  detail  flight  test  installation, 
sample  records  and  results  from  flight  test,  measurement 
of  vibratory  strains,  pick-up  units,  strain  gage,  ampli- 
fier, oscillograph  and  calibrator. 


Gravely,  C.  K.   Recording  Vibrational  Strains  in  Sti'uctural 
Members.   Aero  Digest,  v.  31,  no.  1,  July  1937.   p.  50. 

Description  of  a  practical  method  of  measuring  vibration- 
al fluctuating  strains  in  propellers  by  use  of  Rochelle 
salt  crystals. 


Greentree,  C.  D.   Vibration-Measuring  Instruments.   Electri- 
cal Ene'ineering,  v.  56,  no.  6,  June  1937.   p.  706-710. 
(figures,  table,  i-eferences) 

The  advantages  and  disadvantages  of  certain  mechanical 
and  electrical  detecting  and  amplifying  systems  for  the 
measurem.ent  of  vibration  amplitude,  velocity,  and  accel- 
eration are  discussed  in  the  light  of  their  design  re- 
quirements.  A  vibration  generator  capable  of  producing 
sinusoidal  vibrations  over  a  wide  frequency  and  ampli- 
tude range  and  a  set  of  vibration  standards  with  which 
the  vibrations  oroduced  can  be  accurately  determined, 
are  also  described.   Critei-ia  for  evaluatijig  the  per- 
formance of  vibration  measuring  instruments  of  different 
types  are  suggested. 


Lurenbaum,  K.   Gercite  sur  Messung  der  Wellenleistung  an 
Luftfahrzeug-Trieb.'jerken.   Z.V.D.I.,  v.  SI,  no.  12, 
March  20,  1937.   p.  353-356. 

Requirements  for  taking  measurements  on  an  engine  shaft 
during  operation  and  two  D.V. L.  measuring  devices  by 
means  of  which  torque  characteristics  are  I'ecorded  on 
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a  strip  of  film  in  full  rjcale,  the  shaft  itself  serv- 
ing as  a  measui'ing  sprii^'.  With  the  recoraing  torsio- 
meter,  torsional  vibration  measurements  ^--ere  made  on 
engine  drives  for  motor  vehicles,  vessels  and  aircraft 
under  operating  conditions.  V/ith  the  other  torsion 
recorder  developed  for  the  Junkers  aircraft  Diesel 
engine,  measurem.ents  w  ere  successfully  carried  out  at 
considerable  altitudes. 


Le  Mesurier,  L.  J.  and  Stanfield,  R.   'Vibration  in  Engine 
Sti'uctures.   North  East  Inst.  Engrs.  aid  Shipblors.- 
Trans.,  v.  53,  part  5,  March  1937.   p.  225-246. 


Discus 

sion   part  6,  April  1.337.   p.  D121-130. 

Also 

British  Motor  Ship,  v.  17,  no.  £06,  Mcirch  1937. 

p.  462-463. 

Shipbldg.  and  Shipping  r(ecord,  v.  49,  no.  11, 

Ivlarch  IS,  1937.   p'.  3o2-333. 

Mechanical  V/or Id,  v.  101,  no.  2632,  June  11, 

1937.  p.    533-584?  no.  2634,  June  25.   p.  634- 

635,  644  5  v.  102,  no.  2G35,  July  2.   p.  7-8. 

Marine  News,  v.  23,  no.  11,  April  1937.   p.  73-76. 

Shipbldr.  and  Marine  Engine  31cr.  ,  v.  '-. ,  no.  329, 

April  1937.   p.  263-264. 

Engineering,  v.  143,  no.  3716,  April  2,  ly37. 

p.  379-380. 

Measurement  of  vibrations  and  comparison  of  stresses 
due  to  vibrations  under  runnijig  conditions  in  various 
parts  of  engines.  Application  of  the  Standard-Sunbury 
indicator. 


Panoff^  D.  and  Riz,  P.   Appareil  pour  Enregistrer  les 

Deform.ations  et  les  Vibrations  de  I'Helice  Aerienne  pen- 
dant le  Vol.   Inst,  de  France,  Acad,  des  Sciences, 
Comirtes  Rendus,  v.  204,  no.  7,  Feb.  15,  19.-7.   p.  479- 
481. 

In  oxxler  to  study  deformations  of  a  propeller  and  its 
vibrations  during-  flight,  it  is  necessary  to  measure 
directly  the  relative  displacements  of  various  parts  of 
its  blades.   A  recording  apparatus  was  constructed  for 
this  purpose  according  to  the  authors'  pla.nE.   vvith  an 
oscillograph,  they  obtained  the  characteristic  deforma- 
tions. 
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VIBRATION  TREATJ/ENTS  -   DAT.iPIIvG  AND  BALA^.TING 


Burditt,  A.  K.    Static  and  Dynamic  Balancing.  American 

Machinist,  v.  66,  no.  16,  April  21,  1927.   p.  643-646. 
(figures)  " 

The  growth  in  importance  of  dynamic  balancing  methods 
are  discussed.   The  old  and  present-day  methods  used  in 
static  balancing  are  noted.   Description  of  hov/  balanc- 
ing machines  are  used. 


Duncan,  D.  M.   Dynamic' Balancing  of  Rotating  Parts.   Mach- 
inery (Canada),-  V.  38,  no.  3,  July  21,  1927.   p.  11-13. 
(figures) 

Discussion  of  the  importance  of  perfect  balanciiig  of 
rotatiiig  parts  in  .the  elimination  of  vibraticn  a:id  the 
explanation  of"  the  operation  of  pi'ecision  balancing  ma- 
chines. 


Hoffmann,  D.    Statische  una  Dynamische  Ausv.-ehturig.   Llaschinen- 
bau,  V.  7,  no.  17,  Sept.  6,  1923.   p.  £14-817.   (figm^es) 

Description  of  the  Hoffmann-Kunze  dynamic  method  of 
balancing,  also  of  the  "Universal" ,  "punga"  and  other 

balancing  machines.  '  Vibration  m.easuring  instruments  are 
described. 


Ormondroyd,  J.  and  Den  Hartog,'  J'.  P.   The  Theory  of  the 
Dync.mic  Vibration  Absorber.  A.S.M.E.-Trans.  ,  v.  50, 
APM  5C-7,  1928.   p.  9-22.   (figures,  equations,  refer- 
ences, discussion) 

The  vibration  absorber  consist,s  'of  a  small  vibratory 
system  tuned  to  the'  operating  frequency  of  a  larger  ma- 
chine and  attached  to  it  in  a  suitable  location.  V/hen 
properly  designed,  this,  will  reduce  materi^.lly  the  vi- 
brations of  the  n£.chine  itself.'  The  absorber,  without 
damping,  annihilates  vibrations  of  its  own  frequency 
com.plately,  but  creates  tv;o  other  critical  speeds  in 
the  m^achine  system.   Thf^refore,  it  is  suitable  only  for 
applications  on  constant- Speja  machinery.  V/hen  damping 
is  introduced  into  the  absorber,  it  constitates  a  simple 
and  efficient  m^eans  of  diminishing  the  vibrations  of  a 
machine  of  variable  speed.  An'  analysis  of  its  operation 
in  simple  cases,  with  and  v/ithout  dampii-ig,  is  given. 
Several  of  the  experimental  tests  made  on  a  model  are 


described,  and  actual  applications  discussed.   Detailed 
analysis  of  vibrating  system  of  two  degrees  of  freedom. 


Kimball,  A.  L.   Vibration  Damping-,  Including  the  Case  of 
Solid  Friction.  A.S.M.E.-Trans. ,  v.  51,  APIvi  51-21, 
1929.  p.  227-236.   (figures,  tables,  references,  dis- 
cussion;      .  -  .  . 

The  idea  of  logarithmic  vibration  decrement  is  briefly 
reviewed  and  several  ways  of  expressing  it  and  finding 
it  are  given.   Simple  case  of  a  vibrating  reed  is  treat- 
ed, three  kinds  of  damping  being  considered.   These 
cases. are  discussed,  both  for ■ free  vibrations  and  sus- 
tained vibrations.   The  method,  is  given  for  analyzing 
solia  damping  vibration  probiemis,  which  is  of  general 
application  to  all  cases  of  vibration  that  can  be  treat- 
ed on  the  assumption  of  an  ideal  viscosity-  dampin^:.- 
The  discussion  of  vibration,  damping  given  hercvvith, .  pre- 
sents methods  used  by  the  v/riter  for  several  years  past 
in  vibration  work. 


Den  Hartog,,  J.  P.   Forced  Vibrations  with  Comoined  Viscous 
and  Coulomb  Dsunping.   Phil.  Mag.,  S.  7,  v.  9,.  no,.  59, 
May  1930.  Suppl.   p.  801-817. 

The  differential  equations  of  forced  vibrations  with 
viscous  damping,  v;ith  solid  friction  damping  and  with 
combined  damping,  are  \;ritten  down  and  solved.   Their 
validity  is  discussed  and  a  large  variety  of  ni^merical 
relations  is  given  graphically  for  varying  conditions. 
The  method  and  results  should  be  of  interest  to  struc- 
tural and  engine  designers.. 


Den  Hartog,  J.  P.   Forced  Vibrations  \;ith  Combined  Viscous 
and  Coulomb  Damping.   Third  Inter.  Cong.  Appl.  Mech.- 
Proc,  v.  3,  Aug.  1930.   p.  181-189.   (figures,  refer- 
ences, discussion) 

Equations  are  given  f.or  the  motion  of  a  system  of  one 
degi'ee  of  freedom  on  which  a  harmonic  disxurbing  force 
is  acting  and  whicn  is  affectea  Dy  a  comoination  of 
viscous  aamr)ing  ana  dry  fric^ion.   Matnematical  dis- 
cussicn  of  pure  Coulomb  damping  and  of  combined  vis- 
cous and  Coulomb  damping,  ^implitudes  of  the  steady 
state  vibration  of  a  single  degree  of  freedom  sub- 
.jected  to  a  combinaLion  of  viscous  campiiig  and  Cou- 
lomb-friction have  been  calculated.  Experiments  car- 
ried out  on  a  torsional  model  constructoa  for  the  in- 
vestigation of  friction  dampers  as  described  in  the 
paper  by  J.  Ormondroyd.  Recording  done  optically  in 
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the  form  of  Lissajous'  figuros.  Quantitative  measure- 
ments v/ith  this  apparatus  show  fair  agreement  vi/ith  the 
the  cry . 
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Foppl,  0.   Abhangigkeit  der  Schwingungsdauer  einer  gedampf- 
ten  Schv/ingung  von  der  Grosse  der  DaiTipfung.  Z.A.M.M., 
V.  10,  no.  1,  Feb.  1930.   p.  92-93.   (figure) 

Analysis  of  a  process  of  vibration,  with  and  without 
damping.  Concludes  that  periodical  vibration  depends 
on  the  amount  of  damping. 


Jacobsen,  L.  S.   Steady  Forcea  Vibration  as  Influenced  by 
Damping.   A.S.M.E.-Trans . ,  v.  52,  APM  62-16,  1930. 
p.  169-181.   (figures,  table,  references,  discussion) 

Presents  a  general  method  of  obtaining  approximate 
solutions  of  a  steady  forced  Vibration  of  a  dcim.ped  sys- 
tem of  one  degree  of  freedom  for  the  case  of  sinusoid- 
ally   varying  disturbirig:  forces.   The  approximation  con- 
sists in  expressing  all  the  damping  terms  of  the  ori- 
ginal differential  equation  of  a  single  equivalent 
damping  term,  proportional  to  the  power  of  the  velocity 
of  motion.   In  the  case  of  a  system  influenced  by  a 
Centrifugal  disturbing  force  and  dampea  by  constant 
friction  and  by  friction  proportional  to  the  first 
power  of  the  velocity,  experimental  evidence  is  in 
good  agreement  with  the  approximate  solution. 


Kimball,  A.L.   Analysis  of  Vibration  with  Solid  Friction 
■Damping.   Third  Inter.  Cong,  i^ppl.  Mech.-Proc,  v.  3, 
Aug.  1930.   p.  190-198.   (aiscussion,  bibliography) 

Demonstration  of  lio\v'  the  amplitude -frequency  relation 
for  sustained  vibrations  of  systemis  containing  solid 
frictio-n  damping  can  be  found  for  any  case  v^/hich  can 
be  solved  for  viscous  damping.  "The  energy  formula  for 
logaritiimic'  decrement  cf   in  work  on  vibration  damping 
and  vibration  pi'evention  is  set  forth,   iipplications  to 
engineering  given. 


Kimball,  A.  L.   The  Damping  Factor  in  Vibrations.   Product 
Engineering,  v.  1,  no.  11,  h'ov.  1930.   p.  ''.199-601. 
(figures) 

Development  of  formula  for  the  calculation  of  logarith- 
mic decrement  in  measuring  the  am.ount  of  dajnping  present 
in  a  vibr'ating  system. 
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Ormondroyd,  J.  Friction  Dampers  and  Their  Application  to 
Engines.  Third  Inter.  Cong.  Appl.  Mech.-Proc,  v.  3, 
Aug.  1930.  p.  221-233.  (figures,  equations,  biblio- 
graphy) 

A  good  design  theory  of  forced  vibration  with  Coulomb 
damping  worked  out,  based  on  the  energy  method.  De- 
fects of  use  of  energy  theory.  Model  tests  and  actual 
engine  tests  indicate  that  the  deduction  of  the  theory 
developed  by  the  energy  method  leads  to  an  accurate 
method  for  the  design  of  friction  dampers  v\/ith  Coulomb 
damping.   The  friction  damper  can  be  made  more  effect- 
ive by  driving  it  by  elastic  connections  to  the  engine 
snaft.   The  theory  of  friction  dampers  with  spring 
drives  has  been  discussed.  No  actual  tests  have  been 
made  to  check  this  theory. 


Thomas,  S.   Vibration  Damped  by  Solid  Friction.   Phil.  Mag., 
S.  7,  V.  9,  no.  57,  March  1930.  p.  j2S-3^6.   (figures, 
equations,  references) 

The  elementary  aifferential  equations  of  solid  friction 
damping  and  of  combined  solid  and  fluid  friction  damp- 
ing are  formed  and  solved.  Examples  are  v/orked  out  and 
compared  v;ith  experimental  results,  by  v/hich  the  con- 
clusions are  geaierally  supported.   The  method  v/ill  find 
applications  in  the  damping  of  torsional  vibrations. 


The  Hoffman-Kionze  Dynamic  Balancing  Machine. 

Automobile  Engineer,  v.  21,  no.  288,  Dec.  1931.   p.  590- 
591.   (figures) 


Design  and  operating  principles  of  the  Hoffman-Kunze 
balancing  machine.  Amplitude  ox"  vibration  is  inscribed 
•oif   pointers  on  charts  in  front  of  machine. 


Baker,  J.  G.  and  Den  Kartog,  J.  P.   Torsional-Vibration 

Dampers.   S.A.E.-Jl.,  v.  28,  no.  2,  Feb.  1931.   p.  184- 
190 .   ( f  igur e  s ,  r  e  f  e  i'  ei  ■  c  e  s ) 

P\indanientals  of  torsional  vibration  and  stress-limiting 
devices.   Tests  made  on  model  in  laboratory  of  'jesting- 
house  Llecti'ic  and  Mfg.  Co.  prove  the  metiiods  of  stress 
,  calculation  to  b^  reliable. 


Davey,  P.   Unusual  r^alancing  ProDlems:,  Vibration  Problems. 


Machinery   (l.Y.),    v.    j?,    no. 

6, 

Jun . 

1931.      p.    325-328. 

(figures) 

Also        Iron  /ige,   v.    127,   no. 

6, 

Feb. 

5,    1931.    p.    452-455 
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Description  of  'the  performance  of  the  Davey  balancing 
equipment  (describea,  Iron  Age,  Feb.  28,  1929.   p.  6107 . 
The ' equipment  utilizes  the  stroboscopic  principle  both 
in  the  case  of  rotary  and  vibratory  motions,  and  ascer- 
tains the  relations  of  these  motions  to  each  other.   The 
machine  and  vibrometer,  v/hich  it  includes,  is  described. 


Den  Kartog,  J.  P.    Forced  Vibrations  with  Combined  Coulomb 

and  Viscous  Friction.   A. S.M.E.-Trans. ,  v.  53,  APM  53-9, 
1931.   p.  107-115.   (appendices,  figures,  equations, 
references) 

Steady-state  vibrations  of  mechanical  systems  damped  by ' 
a  comibination  of  dry  and  viscous  friction  occur-  quite 
frequently,  but  until  recently  no  method  for  their  cal- 
culation existed.  A  very  satisfactory  approximation 
v/as  presented  by  L.  S.  Jacobsen  before  the  A.S.M.E.  in 
June  1930.   In  the  present  paper,  the  author,  gives  the 
exact  solution  of  the  pi^oblem,  together  v/ith  a  number 
of  test  results. 


FcJppl,  0.    Resonanzschwirjgun.gSdampfer.   Ingenieur  Arch..,  v.  2, 
no.  3,  Sept.  1931.   p.  347-352.  :( figures ,  table ,  refer- 
ences) 

Theoretical  analysis  of  a  resonance  vibration  daniper. 
Experimental  verification  of  the  theory.  , 


Crjnondroyd,  J.   Reducing  Torsional' Vibration- by  Damping, 

Devices.   Machine  Design,  v.  3,  no.  7,  July  1931.,  p.  33- 
3S.   (figures) 

Several  devices  for  the  purpose  of  elim.inating  torsional 
vibration  incluaing  the  Lanchester  damper,  are,  considered. 


Shav/,  H.    Experiences  with  Vibration.   American  Machinist, 
v.  75,  no.  19,  Nov.  5,  1931.   p.  693.  .  _ 

Experiences  vith  various  kinds  of  vibrations.   Conclu- 
sions'. (1)  that  vibration  in  large  surfaces  can  be  re- 
duced in  period  by  breakin^^'  the  surface  up  by  ribs  or 
holes.  (2)  unoalancing  of  a  part;  (3)  loosuning  of  bolts. 


Skilling,  H.  H.    Electric  Analog  of  Friction.   A. I.E. E. -Trans. , 
V.  SO,  no.  3,  Sept. 1931.  p.  1155-1153.  (figures,  table) 

Demonstration  of  application  of  the  analog  of  Coulomb 
friction  to  the  previously  unsolved  problem  of  the  tor- 
sional vibration  damper. 
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The  Vickers  Laxiiper.      Engineer,    v.    154, 

no.  4l)01,  Sept.  16,  193  £ .   p.  286-287.   (figures) 
Also   Engineering,  v.  134,  no.  34.86,  Nov.  4,  1932. 
p.  60O-53I. 

Photograph  and  sketches  of  section  and  side  elevation 
illustrate  brief  technical  account  of  principles  and 
design  of  the  Vickers  damper.   Torsiograph  diagrams 
shov;  three  undamped  vibrations  and  one  damped  with  not- 
aole  reduction  of  amplitude. 


Damping  Apparatus  for  Torsional  Oscilla- 
tions. Engineering,  v.  134,  no.  3486,  Nov.  4,  1932. 
p.  530-531.   (figures,  references) 


Description  of  the  Vickei's  Sandner  damper  for  torsion- 
al vibrations.   This  is  of  the  flywheel  type  and  is 
claimed  to  be  reliable  and  effective  on  large  oil-en- 
gine installations.   The  damper  is  based  on  the  prin- 
ciple that  the  flywheel  must  be  detaciied  from  the  shaft 
before  the  amplitude  of  its  torsional  oscillations  at 
a  critical  speed  has  reached  the  danger  point,  this  ae- 
tachraent  setting  up  a  different  natural  frequency  in 
the  shafting  system  ''-'ith  a  resultant  neutralization  of 
the  effects  of  the  critical  speed. 


Adams,  A.  K.   How  to  Smother  Vibration.   Pov/er,  v.  75,  no.  6, 
Feb.  9,  1932.   p.  200-203. 

Practical  reviev;  together  with  illustrated  example  of 
hums,  squeals,  rumbles,  rattles  and  blows.  Method  of 
damping  suggested. 


Bankv;it^,  E.   Die  Abhangigkeit  der  Werkstoffdanipfung  von  der 
Grosse  u|'^d  Geschwmgkeit  aer  Formanderurjg .  Mittellung- 
en  des  './ohler-Inst. ,  No.  11,  N.E.M.  Verlag,  Berlin,  1932. 
63  p.   (figures,  tables) 

A  contribution  to  our  knov/ledge  of  the  behavior  of  metals 
under  repeated  stress.  Vibration  diagrams  of  steel,  cop- 
per, brass  and  aluminum,,  based  upon  careful  tests,  are 
given  and  tiie  inrluence  of  speed  of  deformation  upon  the 
magnitude  of  daiaping,  and  of  alternating  stresses  upon 
the  static  properties  of'  these  materials  are  discussed. 


Bock,  G.   Schv;ingungsdampfung  unter  Ai,.;jiUtzung  der  './erkstoff- 
danpfuDg.   Z.A.i.M":.,  v.  12,  no,  5,  Oct.  193k,.   p.  261- 
274.   (figures,  equations,  references) 
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Discussion  of  the  damping  of  oscillations  fey  internal 
friction.  The  hysteresis  loop  is  replaced  by  an  el- 
lipse of  the  same  area  and  approxiraately  the  same  max- 
imum and  m.inimum  diameters.   This  substitution  renders 
the  differential  equations  of  motion  soluble  in  elemen- 
tary functions,  neglecting  the  variation  in  the  loop 
with  varying  amplitude.-  Examples  are  worked  out  on 
these  lines  and  resonance  curves  plotted  v/ith  and  with- 
out damping. 


Elsenhour,  B.  E.  and  Tyzzer,  F.  G.   Elastic  Properties  of 
Various  I.feterials  and  Their  Effect  on  the  Transmission 
of  Vibrations.  Franklin  Inst.-Jl.,  v.  214^  no.  6,  Dec. 
1932,  p.  691-707.   (figures,  table,  equations,  refer- 
ences) -, 

Elementary  equations  are  formed  for  the- forced  vibration 
of  a  simple  elastic  system -with  and- without -damping. 
Sketch  shows  simple  apparatus  for  measuring  the  elastic 
properties  of  various  materials-  In  the-  form;  of  pads  for 
reducing  the  mechanical  -transmission  of -vibrations..   I'u- 
tables  given. 


Fletcher,'  Ci  If.    ■  -Developments  in  the  Balancing,  of  Machinery. 
Mechanical  V/orld,  v.  92,  no.  2377,  July  22,  1932- . 
p.'  84-86.   (figures)  ■ 

Description  of  a  riev;  balancing  machine  wherein  the  com- 
pensating device  is  entirely  automatic.   Selected  plane 
metnod  of  correction  used.  '  Rotating  \;6rk -permitted  to 
vibrate  with  unusual  freedom,  beirjg  only  constrained  to 
vibrate  aoout  a  point.   Under  the  proper  operating  con- 
ditions, using  a  v;ell-made  balancing  head,  reduction  of 
the  amplitude  of  the -cradle  vibration  to  wixhin -l/iOOO" 
is  found  possible.   Claim  is  made  that- with -an- electric 
rotor  v/eighing  34  lbs  .,  carrying  a  ■  balanc ihg  he-ad  weigh- 
ing 14  oz.,  an  accuracy  of  less  than  0.016  oz.  is  ob- 
tainable i  Lomping' devices  may 'be  introduced -where  the 
readings  of  the  machine  are  closer  than  the  limits  com- 
aercially  required. 


Foppl,  0.    Theorie  des  Resonanzschvi/ingungsdampfers .   Z.A.M.M., 
V.  12,  no.  5,  Oct..  1932,   p.  267-260.   (figures,  equa- 
tions, references) 

Elementary  example  is  constructed,  in  v/hieh'  the  damping 
_.,. .term  is  linear  and  tne  solution  is  obtained  in  the  usual 

".way.  ■■■•"■ 
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Thearle,  E.  L.   A  ITew  Type  of  Dynamic -Balancing  Machine. 
A.D.M.E.-Trans.j  v.  ^4,  APM  54-12,  1932.   p.  lJl-1^1. 
(figures,  equations,  references,  discussion) 

Novel  type  of  dynainic-balancing  machine  developed  for 
production  balancing  described.  Machine  employs  an 
automatic  compensating  device,  making  it  possible  for 
an  unskilled  operator  to  obtain  accurate  readings  of 
the  amount  and  position  of  unbalance  correction  v/ith 
great  rapidity.  Theory  underlying  the  action  of  the 
machine  is  given  and  the  characteristics  of  the  auto- 
matic balancing  head  are  investigated.   The  method  of 
operating  the  machine  is  explained  and  data  on  the  ac- 
curacy of  balance  obtainable . are  included. 


Hahnkamm,  E.   Die  Dampfung  von  Fundamentschwingungen  bei 
Veranderlicher  Erregerfrequenz .   Ingenieur  Arch., 
V.  4,  no.  2,  April  1933.  p.  192-201.   (figures) 

For  damping  of  disturbing  vibrations  additional  masses 
nay  be  used  which  are  coupled  with  the  principal  sys- 
"tem.   Two  cases  are  considered.  At  a  frequency  of  ex- 
citation Vv'hich  is  constant  or  variable  between  small 
limits,  the  main  system  must  be  connected  with  the  ad- 
aitional  mass  by  a  force  coupling.   If  the  exciter 
frequency  ca^i  accept  all  possible  values,  a  friction 
coupling  must  be  inst;rted  between  the  main  system  and 
the  damping  mass.   In  both  cases,  a  most  favorable 
value  for  the  coupling  force  and  for  the  frequency  of 
the  additional  mass  can  b-.^  obtained  while  there  exists 
no  optimal  valua  of  the  damping  mass.   Latter  acts 
more  favorably,  the  greater  it  is . 


Jendrassik,  G.   Theorie  des  Reibungs-Schv/inguiigsdampfers. 
Z.V.D.I.,  V.  77,  no.  37,  Sept.  16,  1933.   p.  1009- 
1012,   (figures,  equations) 

Elementary  dynamic  principles  of  a  friction  vibration 
damper  discussed  and  rules  for  design  given.  V/ith 
properly  dimensioned  parts,  adequate  damping  is  main- 
tained over  a  wide  range  of  variation  in  the  coeffi- 
cient of  friction. 


Van  Steev/en,  0.  P.   Measuring  Vibration  and  Eliminating  ±t. 
American  Machinist,  v.  76,  no.  11,  March  17,  1932. 
p.  363-356.   (figures) 

Individual  problem  of  vibration  often  solved  by  appli- 
cation and  adaptation  of  uniform  principles.   Through 
correct  balancing  and  matching  of  revolving  speeds, 
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avoidance  oi'  vibration  -is  aimed  at,  iri'  construGtioFi  and 
assembly.   Importance  of  ' defining^ ma^giiitude,  direction 
and .frequency  of  vibrations  as  preliminary  to ■ applica- 
tion of  remedial  measures.  Coifrecti on  often,,  attained 
by  ,follov/ing  simple  rxcasuress  (1)  revolving  speed  changed5 
(2)'  ratio  changed;  (3)  addition  of -flexible  coupiirigs. 
In  forced  vibrations,  exciting  force-  has  I'irst  to-be  re- 
moved. At  lov\/est  possible  reduction,  -v/hdle  unit  iS  made 
as  rigid  "as  possible  or  by' addition  of  mass,  further  re- 
auction  may  be  obtained.         .  '  ;■=•-•- 


Fiscner,  J.   Einige  Sigenschaften  eini'acher  elektrischei'  und 
mechani^cher  Sch'vingungssysteme  und  ihre  Kennzeicimung. 
Arch,  fur  Elektrotechnik,  v.  2,8,  no.  IL,  Lee.  12,  1934. 
p.  774-783.   (eq-uai,ions,  references) 

Properties  of  simple  electric  and  mechanical  oscillating 
systems  and  their  identification.  Foi"  some  li.near,  el- 
,  ectric  and  mechanical  vibratiixg  systems  of  same^  ii'iertia, 
dei'ini">.ions  are  found  for  damping  and  the  damping;,  fac- 
tor.  Principal  proper-', ies  oi"  stationaiy,  sinusbirial  vi- 
brations are  st-uciied  wixh  special  reference  to-  various 
resonance  properties  related  to  defined  charL-cteristics 
of  dampinf;.  Measurements  of  vibrations. 


Geislinger,  L.   Theorie  des  f:esonanzschvdngungsdamxpfers. 

I.ngenieLu?  Arc/i.,  v.  5,  no.  2,  April  193-^:.   p.  146-156. 
(figures,  equiitions,  references) 

Theory  of  resonance  vioration  damper  discussed.  The 
mass  of  a  vibration  damper  working  on  the  resonance 
principle  need  only  be  2;j  of  the  mass  of  the  aamped 
system  or  less,  if  the  tim.ing  is  accurate.   The  math- 
ematical investigation  shows  that  Dad  tuning  ox"  the 
damper  is  loss  harmful  in  defect  tnan  in  excess  of  tht 
.natural  period  of  ^he  damped  systtim. 


.ei'n,  \J.       j-'ie  I'.iec;sung  uer  Baustoffda'-^ipfung  durch  Aufnalmie 
derTHesohanzkurve.   Ingenieur  i-i-rch. ,  v.  6,-noi.-l,  Feb. 
. 1934o  p.' 1-6.  -(figures,  taoles,  references)' 

.'^,.^  Sketch  shcv/s  a  cylindrical  iron  bar,  -  oh  u^hich-  an- elec- 
-;.trc-magnetic  aevice  imposes  longitucinal  viorations. 
.Vibrations  of  uhe  fi'ee  end  observec;  elecT.j/o-mftgnatical- 
ly  by  variation  of  .voltage  in  an  induction  co-iDj-,--meas- 
urea  oy   a  valve  volt-meter.  Elastic  eq^uatioris-^in- polar 
,  'coorcinates  and  the  namerical  solution  plotted  graphically 
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Thearle,  E.  L,  Dynamic  Balancing  of  Hotating  Machinery  in 

the  Field.  A.S.M.E.-Trans . ,  v.  66,  APH  66-19,  19J4. 
p.  745-763.   (figures,  equations) 
Discussion   A.S.M.E.-Trans.,  v.  o7,  1935.   p.  140. 

Paper  describes  a  means  of  dealing  with  that  component 
of  viuration  v\/hich  occurs  at  running-speed  frequency, 
caused  by  mass  unbalance  in  tiie  rotating  member.   The 
system  and  equipment  described  will  not  only  simplify 
the  elimination  of  vibration  at  running-speed  frequen- 
cy, but  will  aid  in  the  analysis  to  determine  the 
causes  of  vibration  at  other  frequencies.   Balancing 
machines  described. 


Meissner,  E.  Hesonanz  bei  konstanter  Dampfung.  Z.A.JI.M., 
V.  lo.  no.  1-2,  Feb.  1936.  p.  €2-70.  (figures,  equa- 
tions) 

Graphical  method  to  obtain  the  action  of  an  oscillating 
system  under  the  influence  of  a  periodical  disturbance, 
with  various  amounts  ot  friction.   Solutions  obtained 
for  three  cases  and  general  motion  described. 


Uematu,  T.  Damped  Vibrations  of  Curved  rCods  and  Thin  Plates. 
Soc .  Mech,  Engrs .  (Japc.n) -Trans . ,  v.  1,  no.  3,  Aug.  1935. 
p.  170-172.   (In  Japanese) 

Investigation  of  damped  vibration  of  curved  rods  taking 
account  of  viscous  resistance.  Examples  givun  explain- 
ing the  damped  vibration  of  thin  plates,  fundaraental 
equations  of  which  v/ere  suggested  by  K.  Sezawa. 


Baker,  J.  G.  and  Ivlikina,  S.  J.   The  Calculation  of  Dampers 

for  Systems  Subject  to  Self-Induced  Vibrations.  A.S.M.E.- 
Trans.,  v.  58,  Appl.  Mech.,  1936.   p.  A121-A126.   (appen- 
dix, figures,  references) 

Complete  elimination  of  self- induced  vibration  cannot 
be  treated  generally  because  tlie  systems  in  v/hich  it 
occurs  (\:±ng   flutter  is  an  example)  and  the  conditions 
under  which  the  s^/stems  are  subject  to  this  type  of  vi- 
bration, are  so  varied,  however,  such  vibration  can 
be  reduced  by  damiping,  and  the  means  employed  can  be 
discussed  in  terns  apj/licable  to  the  v;hole  class  of 
self- induced  vibrations.  The  author  shows  that  the  time- 
displacement  curve  for  the  builaing  up  of  a  self-in- 
duced vibration  is  a  convenient  basis  for  calculating 
the  amount  of  damping  required  to  vibration  from  build- 
ing up. 
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Bock,  H.   Vibrationan  bei  Gleitreibung.  Zeit.  Ins tr anient en- 
kunde,  v.  56,  no.  'd^    Feb.  1936.   p.  71-74.   (figures j 
equ&tions) 

Effect  of  solid  and  fluid  frictions  on  the  frequency  of 
a  mass  under  spring  control  undergo ing  continuous  trans- 
lation investigated.   Interesting  exa^ioles  in  practice 
show  the  heavy  damping  brought  about  by  fluid  friction. 


Fuchs,  II.  0.   Spiral  Diagrams  to  Solve  Vibration  Damping 

Problems.   Pi'oduct  Engineei'ing,  v.  7,  no.  8,  AUg.  1936^ 
p.  294-L96.   (figures) 

Method  to  analyze  the  effects  of  any  kino,  of  daiviping 
force,  such  as  is  exerted  by  automobile  shock  absorb- 
ers, landing  gears,  dashpots,  electric  dampers,  rubber 
mounting  and  similar  devices. 


Sablove,  S.  D.   Vibration  Damping  Tests  for  i^esilieiit  Llount- 
ings.   Product  Enn'ineerint:,  v.  7,  no.  7,  July  1936. 
p.  246-24S.   (figures) 

Equations  for  criuical  speeds  with  clastic  suspensions 
and  vibrograph  methoa  for  measuring  arid  recording  vi- 
bi'ations  in  tnree  directions  simultaneously.  Article 
is  based  on  thesis  stud;:'"  sponsored  by  the  Firestone 
Tire  and  liubbur  Co .  at  Drcxol  Institute . 


Smioh,  P.  H.   itubber  Takes  the  Shocks  ox"  Industry.   Scienti- 
fic /xierican,  v.  loi,  no.  1,  Jan.  1936.   p.  22-25. 
(figures) 

Liscu.ssion  of  rubber  and  its  use,  m"^eeent  and  ,.)otentJ.al, 
in  va:  ious  industries.   Stress  laid  on  the  application 
of  i^ibber  as  a  vibration  daiiiper. 
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VIBkATIOU  STUuIES  IIJ'  ALLIED  FIELjjS  -  AUTOMOBILES  o 


Fergusson,  D.   The  Importarice  o±  Freedom  from  Vibration  in 

Passenger  Car  Enginest  Kochester  Engineer,  v.  4,  no.  6, 
Dec.  19£5.  p.  124-126.   (figures) 

Discusses  vibrations  in  6-  and  8-cylinuer  engines  and 
research  to  eliminate  vibration. 


Lelir,  E.   Balancing  of  Automobile  Crankshafts,  ''erkstatts- 
technik,  v.  19,  no.  24,  Dec.  16,  1925.   p.  86I-&60. 
(figures) 

Discussion  of  the  increase  in  balancing  due  to  increase 
in  spin,  torsional  and  bendi:ig  vibrations,  and'  critical 
vibrations.  Description  of  a  process  of   balancing. 


Summers,  C.  E.   Measurement  of  Engine  Vibration  Phenomena. 

S.A.E.-Jl.  (Trans.),  v.  16,  no.  2,  i^eb.  192oo   p.  16g- 
:  171.   (figures) 

Discussion  ^  v.  15,  no.  G,  Jime  1926.   p.  639-644. 

A  number  of  indicating  and  recording  instruments  de- 
scribed for  recording  the  actual  resultant  vibration 
and  for  determining  its  exact  character.  Vibration  due 
to  unbalance  of  rotating  parts,  piston  unbalance  in- 
herent in  4-cylinder  engines,  bending  of  tlie  crankshaft, 
centJ-'ifugal  force  and  torsional' 'period's  are  discussed. 
Indicator  aiagrams  of  various  kinds  of  vibration  are 
shov/n.  Mathematical  and  experimental  analysis.  ■— 


Heldt,  P.  M.   Torsional  Vibration  of  Crankshafts.  Auto- 
motive Industries,  v.  54,  no.  23,  June  10,  1926 o 
p.  957-965.   (figures)      ■_  ,;  \ 

It  is  pointed  out  that  lower  harmonics  of  gas-prcssur 
and  not  inertia  forces  are  principal  factors  in  tor- 
sionals vibration  of  crankshafts. 


Marquard,  E.   Grundlagen  zur  Ermittlung  de^  d,ynamischen  Be- 
anspruchung  von  Kraftfahrzeugen  bei  Stossen.   Mo tor- 
wag  en,  V.  29,  no.  30,  Oct,  31,  1926.  .  p.  737-742;  no.  32, 
-  i.ov.  20.   p.  793-798.   (figures,  equations,  references) 

Fundamentals  in  determination  of  dyncmic  stress  of  auto- 
m.obiles  under  shock.  Experimental  det'^rniination  of  axial 
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and  fraine\;ork  vibration  diagrams.   It 
diagrams,  for  a  given  case,  can  bd  graphic 
based  on  purely  theoretical  principles 


sho\;/n 
lly 


how  such 
built  up, 


Plunzke,  J. 


en,    V. 


Drehschv;ingungen  des  Automobilmotors.     Iviotorwag- 
no.   6,   Feb.    27,    1926.      p.    115-128.      (fig- 


29, 


LU'^es,  reterences 


Complete  treatment  of  torsional  vibrations  of  crank- 
shafts, drai/vlng  upon  a  large  amount  of  research  and  lit- 
erature. Application  of  theories  and  methods  devel- 
oped hj    other  investigators  to  three  cases  of  specific 
interest  to  automotive  engineers j  crankshafts  of  4-,  6- 


and  8-cylinder  engines, 
amples  of  how  vibration 
calculated. 


Demons  tr a t i  on 
period  of  such 


oy  actual  ex- 
shafts  con   be 


Slauson,  H. 
can,  V 


'.   Comfort  from  Your  Llotor.   Scientific  ^meri- 
134,  no.  1,  Jan.  1926.   p.  14-15.   (figures) 


DiscussioTi  of  vibrations  in  an  automobile  gasoline  en- 
gine due  to  lack  of  bali.nce.   Problems  of  balance,  rig- 
idity of  the  crankshaft,  damping  and  friction  discussed 
briefly. 


Donkin,  'j  .   T.  and  Clar'} 


H.  K.   ifotes  on  Valve-Spring  Sui'^ge 
0,  no.  6,  June  1927.   p.  722- 

p.  243-244. 


S.A.E.-Jl.  (Trans.),  v 
726.   (figure,  table) 

biscussion   v.  2i,  no.  J,  Sept.  1927 

A  study  of  the  influence  of  vibration  on  valve-springs 
reveals  the  tv/o  possible  vvays  in  v;hich  a  valve-spring 
can  vibrate.  Analysis  of  surge  ex'fected  with  the  aid 
of  a  super-speed  motion-picture  film  and  the  vibro- 
scope  \;liich  was  usea  in  conjunction  v;ith  a 
testing  machine.  Cause  of  valve-spring  failure. 


vaive-gear 


no 


Isolating  Engine   Vibiv 

IGGo,  Feo.  1928.   p.  20J-204. 


xtion.  Autocar,  v.  60, 
(figures) 


Discussion  of  tho  methods  used  by  various  manufactur- 
ers to  reduce  engine  vibration.  Description  of  flcx- 
iole  mountings  usea  by  i^lvis  Co.  ana  14  hp.  Hillman 
car.   On  each  side  of  Rolls  xioyco  engine  a  damper,  of 
frictional  shock-absorber  type,  absorbs  the  reaction 
from  torsional  vibration  in  cranksiiaft.  Engine  mxount- 
ing  of  the  6-cj'"linder  xiover  car  described.  Laminated 
spring  of  transverse  type  used  on  4-cylinder  Chrysler 
engine.   14  hp.  Humber  system. 
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Baker,  M.  U.   Marrnon  Adopts  "Ki^^'h  Frequ.ency  Oscillating  Ivlodu- 
laxor" .  Automotive  Industries,  v.  59,  no.  17,  Oct.  27, 
19^8.  p.  596-t;97.   (firures) 

New  form  of  torsional  vibration  dr.:jnper  called  "high-fre- 
quency oscillating  modulator".  Description  and  theory 
of  the  device .  Experimental  v;ork  done  r.t  the  luarmon 
factory.  A  special  device  to  prove  the  existence  of 
nujiierous  periods,  vibration  exploring  mecnanisra  (essen- 
tially a  triple-tuning  fork) , 
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Development  of  the  Packard  dual  valve  spi'i.ngs  by  ration- 
al ai^aiysis  comuinea  uvitn  experimental  vei'ificatdon  ais- 
cussea.  Analysis  of  cynamics  oi'  val'.ve  iiiechanism. 
Theory  of  vioration;  pr.j'/ious  theories  inadequate.  Har- 
monic analysis.   Wave  theory.   Condi'cions  of  resonance. 
Mathematical  design  of  spririg. 


Huebotter,  H.  a.   Vibration  in  Automcbil-e  Engines.   S.A.E.- 
Jl.  (Trans.),  v.  23,  no.  1,  July  1928.   p.  107-111. 
(figioi'-es,  table,  equations,  re^'erences,  oiblior;'raphy, 
discussion) 

■analytical  methods  for  aetermining  tlie  unbalance'  iner- 
tia force  and  the  tangential  effort  in  a- -line  engine 
presented.   These  methods  ai-e  thought  to  oe  of  interest 
lor  investigation  of  the ■ effects  of  various  engine  de- 
sign features  on  its  vibratich  characteristics .   An 
equation  for  the  resultant  reciprocatir^-  force  is  set 
i'brth  and  methods  ox"  expressing  the  inertia  and  fluid- 
pressure  torque  are  given.   The  determination  of-  mini- 
mum and  maximum  resultants  and  the  balance  of  inertia 
and  fluid-pressure  torques  are  ox,her  topics  dealt  with. 
,.  The  results  of  a  series  of  analyses  are  incorporated 
in  tabular  form. 


lioelter,  L.    Engine  Vibration  Explained.   S.ii.E.  iieeting  Pa- 
per (California),  Sept.  12,  1929. 

Aadress  on  engine  vibration  explains  tlie  elementary  ana 
fimdamental  facts.  Ilechaiiical  formulae  given  t-..at  meas- 
ure vibration  in  engines  having  1,  4,  6,  and  8  cylin- 
aers .  Difference  in  vibration  betvyeen  8  cylinder  en- 
gines of  various  forms  discussed.  Also  discusses  verti- 
cal vibration  resulting  from  periodic  unDalance  of  recip- 
rocating parts,  torsional  vibration  and  vibi'ation  due  to 
torque  reaction. 
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Fitzsiiiiraons,  J.  T.  Ignition  x=iequirements  for  High-Compres- 
sion Enj^ines.  b.A.E.-Jl.  (Trans.);  v.  24,  no.  3,  March 
1929.   p.  305-31-4.   (figures,  discussion) 

Exactions  imposed  on  distributor  by  engine  torsional  vi- 
bration. Need  of  automatic  spark-advance  mechanism  in 
distributor.   Peculiar  condi-cions  in  some  engines  caused 
by  non-homogeneous  m.ixture  surrounding  spark  plugs. 
Difficulties  arising  from  shrinkage  of  materials.   In- 
fluence of  high-compression  engine  on  design  of  distri- 
butor-cam and  circuit-breaker  lever.   Oscillograph 
stuaies  of  circuit-bi'eaker  action. 


Heldt,  P.  Li.   Controlling  Torsional  Vibration  of  Crankshaft 
Assemblies  b  /  Damoers  and  Modifiers .  ifiutomotive  Indus- 
tries, V.  60,  no. ^18,  May  4,  1929.   p.  684-687,  701. 
(f  i,,  ures) 

Factors  influencing  torsional  vibrations  of  crankshafts 
are  discussed.  Modification  is  possible  by  changing 
distribution  of  v/eight  along  crankshaft,  but  increasing 
engine  speeds  require  addition  of  dampers.  Description 
of  Chrysler  full-range  vibration  damr^er  by  T.- J.  Litle, 
Marmon  Automobile  Co.  Harmonic  balancer  used  on  a  num- 
ber of  General  Motors  cars. 


Hdldt,  P.  M.   bchvJingungsdampfcr  zum  Vormeiden  von  Torsions- 
schwingungun  an  Kurbelwellen.  Autom.  Tech.  Zeit.,  v.  j2, 
no.  25,  Sept.  10,  1929.   p.  554-S5b. 

The  Chrysler  vibration  damper  acts  by  friction  between 
tv7o  fly-wheels  unaer  constant  pressure  applied  by  a 
spring,  with  a  variable  pressure  depending  on  the  speed 
supei^posed  by  a  stressed  rubber  bands,  the  combination 
producing  effective  damping  and  a  wide  speed  rai%e. 


Huebotter,  K.  ii..   Engine  Torque  Analysis.   S.A.E.-Jl.  (Trans.), 
V.  26,  no.  6,  Dec.  1929.   p.  641-656.   (fig-uxes) 

Analytical  methods  of  investigating  engine  toruue.  Dis- 
cusses crankshaft  vibration,  the  relation  of  fly-vv'heel 
oscillation  to  torque  curve.  Mathematical  analysis. 


Litle, Jr.,  T.  J.   Methods  of  Obtaining  Greater  Power  from  a 
Given  Engine .   G .A .E . -Jl .  ( Trans . ) ,  v .  24 ,  no .  1,  Jan . 
1929.   p.  36-40.   (figure) 
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Incluaes  discussion  of  a  nevv  vibration  damper  for  cars 
that  wil3.  reduce  all  the  torsional  vibration  periods  in 
the  crankshaft.   Suggests  that  more  attention  be  paid 
to  balancing  as  large  part  of  offensive  vibration  is 
due  to  xack  of  balance  in  the  reciprocating  and  rotat- 
ing parts . 


^/ood,  Ko  iJ.   Counterbalanced  Connecting-^iods  in  a  Foixr-Cy- 

lindcr  Engine.   Sibley  Jl.  of  Engineering,  v.  43,  no.  2, 
f^eb.  1929 o   p.  -tO-44,  65-66.   (figui^es,  tables) 

Ejxperimental  v;ork  carried  out  for  study  of  the.  inertia 
forces  on  the  pistons  and  rods  of  a  4-cylinder  engine. 
Principal  comclusion  is  that  most  of  the  vibration  in 
£1  4-cylindQr  engine  can  be  eliminated  by  use  of  counter- 
balanced connecting-reds.   Vibrograph  records  were  made 
at  varied  speeds.  Details  of  experiments  given. 


Vibration  Damper  Design.  Automotive  In- 
dustries, V.  62,  no.  11,  March  15,  1930.   p.  4o-±. 

Design  of  vibration  dampers  found  on  front  end  of  the 
Dodge  eight  crankshaft. 


Abbott,  F.  D.  Evaluation  Tests  for  Rubber  Vibration  Insu- 
lators. 3.A.E.-J1.  (Trans.),  v.  27,  no.  5,  Nov.  1930. 
p.  600-r.04.   (figures,  tables) 

Use  of  rubber  parts  in  automobiles  and  airplanes  to 
prevent  transmission  of  engine  vibrations  and  noise 
by  absorbing  completely,  or  changing  into  unobjection- 
able forms,  all  manners  of  vibration.  A  complete  lao- 
ora.tory  analysis  of  the  possible  service  life  of  a  rub- 
. per  part  is  necessary.   Series  of  tests  outlined. 


Bi'ouLhiet,  G.  Problemie  du  Silence  des  Engronages.  Soc . 
des  Ingcnieurs  de  I'Automooile-Jl. ,  v.  4,  no.  5,  May 
1930.   p.  1010-1023.   (figures) 

In  seeking  a  generalized  and  scientific  basis  for  at- 
tacking the  subject  of  gear  noises  and  their  preven- 
tion, U'le  author  resorts  to  the  mathematical  treat- 
ment of  vibrations  developed  by  Helmholz  bet^v'een  1860 
and  1870.  He  points  out  that  automotive  sounds  and 
noises  are  only  tne  audible  manifestations  of  vibra- 
tions set  up   in  parts  which  act  either  as  oscillators 
or  resojiators.   Periodic  forces  setting  up  these  vi- 
brations have  their  origin  in  the  lack  of  balonce  in 
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rotating  parts,  etc.  After  ezanining  subject  of  vibra- 
tions in  general,  the  author  considers  criteria  for 
judging  what  vibrations  produce  disagreeable  sounds o 
In  the  third  section,  he  applies  tlie  theory  developed 
to  practical  questions  of  gear  design  and  niaterial. 
Gear  material  influences  not  only  wear  and  hence  vi- 
bration, but  also  gear  efficiency. 


Davidson,  lu.  'J.        Linear  Inertia  Force  of  Connecting  Rod  Re- 
solvea  into  Tvi/o  Components.  Automotive  Industries, 
V.  63,  no.  14,  Oct.  4,  19o0.   p.  470-481.   (figures) 

Dynamic  effect  of  inertia  of  connecting  rod  on  bearing 
and  guide  pressures,  crank  and  frame  toro;^ues,  and  on 
vibration  in  reciprocating  machinery. 


Froion,  H.   Schv/ingungsvorgcUige  an  der  Lenkung  von  Fa^aftfahr- 
zeugen.   Third  Inter.  Cong.  Appl.  Mech.-Frcc . ,  v.  3, 
Aug.  1930.  p.  278-288.   (figures,  references,  discussion) 

Theoretical  and  experimental  treatment  of  automobile 
shif;miy  and  similar  pheno;ienon. 


Panetti,  LI.   Ilotizie  Generali  sulle  Oscillazioni  dei  Veicoli. 
Third  Inter.  Cong.  Appl.  Kech.-Proc . ,  v.  3,  Aug.  1930. 
p.  16-27.   (figures,  equations) 

Review  of  the  existing  literature  on  vibration  in  side- 
rod  electric  locomotives  and  automobiles.  Iviathematical 
relationships  of  various  kinds  of  vibration  and  examples 
given. 


Smith,  E.  h.   Sliraination  of  Chassis  Vibration.   3.A.E.-J1. 

(Trans.).;  v.  28,  no.  2,  Fob.  1930.   p.  156-158.   (figures) 

Method  outlined  of  mounting  the  engine  so  as  to  I'educe 
the  transmission  of  vioration  from  it  to  the  frame.  A 
device  by  which  the  vibrations  in  the  eagine  frame  could 
be  measured  electrically  was  perfected,  and  with  the  en- 
gine mounted  directly  on  the  frame,  three  tLmes  as  much 
vibration  v/as  found  in  the  frame  as  in  the  en,gine.  Rub- 
ber mounting  reduced  frajne  vibration  to  1/6  of  its  oi'ig- 
inal  value,  with  the  vibration  in  the  engine  remaining 
the  same . 
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Borg  und  Eeck-Kupplung  mit  neurem  Schv/iiig- 

urigsdcirnpfer.      Autom.    Tech.    Zeit.  ,   v.    34,    no.    2,   Jan.    20, 
1931.      p.    32.      (figures) 

Description  of  the  Eorg  and  Beck  coupling  with  a  new 
oscillation  damper.   The  coupling  keeps  the  rubber  cush- 
ion di'ive  always  under  compression  which  gives  increased 
life  to  the  material. 


Andreau,  -   Etude  Experimentale  et  Theoretique  sur  les  Vi- 
tesses  Critiques  de  Vilebrequins  de  Moteurs.   Soc.  des 
Ingenieurs  de'l'Automobile-Jl. ,  v.  4,  no.  9,  Nov.  1931. 
p.  153C-1558.   (figures) 

Experimental  and  theoretical  study  of  critical  speed  of 
engine  crankshafts.   Derivacicn  of  principal  formulae 
with  numerical  examples.   Data  on  crankshafts  of  Kler- 
cedes,  Ilaybach,  Fiat  and  Ford  enr.-ines. 


Dirr,  A.   Das  Flattern  der  Vorderrader  und  seine  Bekarapfung. 
Autom.  Tech.  Zeit.,  v.  34,  no.  lo ,  May  31,-  1931.   p.  351- 
354.   (figures) 

Various  causes  of  iront-v/heel  oscillations  and  method 
of  control  by  changing  camber,  caster,  etc.   Use  of 
shock  absorbers  ana  otiier  spring- damping  devices.   Em- 
phasis on  vertical  and  horizontal  motions   of  the. axis. 


Hadley,  W.  F. ,  Lee,  R.  K.  and  Janeway,  R.  N.  Engine  Mount- 
ing to  Eliminate  the  Transmission  of  Vibration.  S.A.S. 
Meeting,  Paper,  1931-*  •     '  ■ 

Any  body  which  goes  through  cycles  of  movement  is  gov- 
erned by  the  same  lav/s  as  are  rotating  or-  reciprocating 
bodies.   This  is  important  in  establishing;  a  correct  con- 
cept of  the  vibration  phenomena  which  are  prevented  from 
reaching  the  frame  and  body  by  the  mounting  described. 
Established  a  mathematical"  basis  for  the  revelopraent  and 
demionstrated  points  by  graphs,  charts  anc  suitable  ap- 
paratus.  Applied  these  fundam.entals  to  e:.gine  mountings 
and  gc.ve  specific  examples  of  the  applications  of  the 
facts. 


Haushalter,  F.  L.    Isolatirv-r  Vibr.:.tions  v/ith  Rubber.   Product 
En^'ineei-ing,  v.  2,  no.  12,  Dec.  1931.   p.  542-645. 
( figures) 

Author  states  that  isolation  of  vibration,  vibration 
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daiTiping,  noise  reduction  and  shock  absorption  through 
thu  medium  of  rubber,  have  _been  qrought  forcibxy  to 
Llie  attention  of  engineci's  'recently  by  notable  devel- 
opmuiits.  Motor  suspension  on  rubber  mountings  and  in- 
sulation of  motor  from  cJnassis  by  rubber  pads  or  bush- 
ings have  this  year  become  stanaara  construction  on 
many  passenger  automooiles,  due  to  advances  in  science 
of  ruobor  compounaing.  IJethods  descrioed.  Advantages 
of   use  of  ruobei'  in  this  connection  are  analyzed. 


Fuls,  E.  F.   Lier  Puls-Uraf ormer .  Autom.  Tech.  Zeit.,  v.  o-^r, 
no»  10,  April  10,  1S31.   p.  229-230.:  (figures) 

Design  and  operating  principles  of  a  device  for  elimin- 
ating the  harmful  effect  of  torsional  viuration  in  the 
traiismission  system  of  motor  vehicj.es.   This  device  is 
mounted  uetween  the  transmission  and  propeller  siiaft 
ana  reduces  non-uniformity  of  impulses  originatiiig 
either  in  the  power  plant  or  at  t^xe  rear  v;hee..i.s. 


'w'edemeyer,  E.  ii.   i^eurteilung  von  Kuroelwexlenbruchen'. 

Autoa.  Tech.  Zeit.,  v.  34,  no.  20-21, .  o^uly  20,  1931. 
p.  472-473.   (figures) 

Interpretation  of  various  causes  of  cranlcshaft  failures 
(duo  to  torsional  vibrations)  in  automobile  engines,  il- 
lustrat'od  by  exarapl^s.  ilotch  effect  and  concentration 
of  stress -s  duc  to  improp'.^r  design,  n isaligTiment  of 
bearings,  flaw  in  materials,  etc. 


A  SioTiple  Vibration  Damper.  Automooile  Ln- 

gineer,  "v.  22,  no."  290,  Feb.  1932.  "p.  76.   (fi-'ure) 

A  patented  device  consisting  of  a  rubber  flywheel 
mounting.   Outer  portion  of  ±:.j\^heel   is  flexioly  at- 
tachea  to  the  central  flaxige  that  bolts  to  the  fly- 
wheel.  j;''lexibj.e  connection  between  the  two  is  provid- 
ed by  a  series  of  bolts  that  cai^'ry  sleeves  on  tiie  out- 
side of  which  are  moLuatea  ruober  rings  that  fit  into 
the  holes  in  the  outer  portion  of  the  flyvjheel.   Outer 
flywheel  member  is  therefore  carried  elastically  on 
tne  iiiner  flange,  and  is  located  sidev^ays  by  laiuinated 
spring  washers  under  tne  units.   There  is  no  solia  c^^n- 
nection  oetween  the  t\/o  fl^-whcel  parts,  c^na  thj  out^i^ 
mei/iber  will  obviously  have  a  small  m-jasurc  of  •.lovumorit 
oy  virtue  of  com.pression  of- the  riiigs  that  v/ili.  take 
place  under  the-  inertia  effect. 
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Engine  Vibi'ation  Jjainpei-.   Automobile  Engin- 
eer p  V.  22,  noo  298,  Oct.  1932.   p.  451*462  o   (fi^iire) 

Vibratioix  damper,  or  tie,  is  mounted  on  the  cylinaer 
head.  A  flat  strip  of  metal  is  attached  to  the  head 
by  a  bolt  at  each  end,  carrying  two  short  upright  cyl- 
indrical bosses.  Encircling  these  bosses  is  a  band 
made  up  of  tv/o  pieces  of  stout  fabric  united  by  a  coil 
tension  spring.   Other  ends  of  the  faoric  are  attached 
to  a  small  strip  of  metal  which  is  fixed  oy  a  sin^-ile 
bolt  to  a  triangular  bracket  carried  by  two  bolts  on 
the  dashboard.   It  is  obvious  that  any  vibration  In 
the  engine  should  De  considerably  damped  by  the  fixing 
to  the  dashboai'd,  which  is  of  particularly  robust  and 
solia  construction. 


Delanghe.  G.   Les  Progr^s  de  la  Construction  Automobile 
xieveles  par  le  Lernier  balon  de  Pai'is.   Genie  Civil, 
V.  101,  noc  20,  I.iOV.  12,  l&d2.   p.  477-4aiL.   (xigures) 

in  the  section  of  t-..c  article  entitled  "Elastic  Sus- 
pension of  Motor",  the  author  describes  vai-ious  meas- 
ures takeri  in  order  to  decrease  the  transmission  of 
viorations  from  the  motor  to  tn^  caassis. 


HelGt,  P.  M.   I'lexiule  Engine  Countings  Progress  to  Damp- 
ing of  Torsional  as  v/ell  as  Heciprocatory  Vibration. 
Automotive  Industries,  v.  GC,  no.   6,  Feb.  6,  1932.- 
p.  lo^_-loSi,  193.   (figua-'es). 

Liscussion  on  automotive  engdne  vibration.   It.D'i/as.' 
shov;n  tiiat  if  the  power  ^ plant  is  supported  in  such' 
a  way  as  to  be  c.paule  of  a  rocking  motion  arcund 
the  axis,  around  v/hich  it  tends  to  turn  naturally, 
and  its  rocking  motion  is  lim.ited  Dy  a  spring  with 
suitable  .damping  action,  the  transmis  ..ign  of  tor- 
sional, vibratioix  from  the  power  plant,.-. to  the-franie  can 
be  almost  ccmpletely  prevc:m.ed.       '  ,,    ■  ^  - .  -■ - 


V/alker,,  i,L.,   Development  of  a  Iiev<vy-Duty  V-12  .ng jne «  .S-.^.-E.- 
■Jli:  (.Trans. ) ,  v.  30,  no.  o,  llay  1932.^  p.  215-220.' 
(figures)       .  '  ^  '  ' 

heasons  for  designing  an  eii^'ine  v/it.h  12  c^,  linders  for 
fire  apparatus,  motor  trucKS  and  motor  coaciies  are  sot 
ibrt-h...  .ixijiiung  tiiem  wei^e  tae  reuuir-^mexxt  for  22o  hp .  ^  . 

,  "Spsed  fangfi  of  2C0  .to  c^COC  ;i"..p.m.  w'itii  li-itle  torsion- 
al vib.i-c.tion  ana  torque ..-reaotion  effect,  and  ecox.omy 

'  of  Kp-ace-..'  --UynchronisiiL  of  impulses  ti^'at  causes  torsion- 
al vi. oration  can  be  avoide.d  by  an  includea 'angle -"of  30 
degi'ees.   Greater  number  of  cylinders  obviously  pro- 
duces a  occreased  tore  ue  vibratior'. 


222 

Betht^nod,  J.   A  Propos  des  I.ioteui''s  a  Suspension  Elastique. 
Soc.  des  Ingonieurs  de  I'AutonobilG-ol. ,  v.  S,  no.  4, 
April  19J3.   p.  2146-2149. 

binple  Tormulae  arc  developed  to  show  tht;  conditions 
under  which  tno  phenomenon  of   resonance  v/ill  not  in- 
terfere with  the  'lunctioning  of  an  elastic  cn^;ine  sus- 
pension,  suggestion  is  then  made  for  a  aajnping  device, 
the  action  of  \;hich  varies  automuticall/  \;iti-  engine 
speed. 


Broulhiet,  G.   Independent  bpi'inging  ana  its  Effects  on  Sus- 
pension.  b.a.E.  Lieeting  Paper  (Chicago),  Aug.  2S-Sept. 
4,  19o3.   45  p.   (appendices,  figures,  oiuliography) 

Theory  of  resonance  appliec.  to  viorations  in  automo- 
biles and  other  vehicles.   Theory'"  is  very  precise  and 
in  agreement  with  experiraents  .   Its  application  re- 
quires that  those  constants  necessary  for  calculations 
be  determined.   These  values  when  appliea  correctly 
in  raanufactiare  of  cars  results  m  cars  completely  free 
from  vibrations . 


Caputo,  A.   Poui'quoi  fi.ccroit-on  sans  Cesse  le  irombre  ue   Cyl- 
indres  des  Moteurs  d'Automouiles.   La  Science  et  la  Vie, 
v.  43,  no.  187,  Jan.  1933.   p.  32-38.   (figur-es) 

The  author  explains  a  aependence  between  the  vibrations 
and  ti:e  number  of  cylinders  in  a  motor  and  the  forces 
o.f  inertia  of  tne  second  order.   Ke  gives  a  general  de- 
scription of  anti-vibration  arrangements  of  the  Lan- 
chester  and  VauxJ-all  motors. 


Crane,  H,  Li.   Lov;  Versatile  Engineering  Meets  Public  Demand, 
u ./i..S .-«jl.  (Trans.),  v.  cs2,  no.  1,  Jan.  1933.   p.  21- 
32.   (rtf^rences) 

High  speed  engines  gave  rise  to  the  pi'oblom  of  eliminat- 
ing roughness  of  operation  ajna  preventing  trax.sii.ission 
of  vibration  to  the  chassis.   Solution  found  in  using 
a  larger  number  of  cylinders  of  small  size  and  in  the 
flexi'-ile  suspension  of  engines  of  four  and  six  cylindjrs. 


ruehs,  H.  0.   Dio  Einflusse  von  bciiwingungsbremsen  auf  die 
Pederung  von  Kraftv/agen.  AUtom.  Tech.  Zeit.,  v.  36, 
no.  9,  May  10,  1P33 .   p.  230-237.   (figures,  references) 
Also   Automotive  Industries,  v.  C9,  no.  22,  Nov.  25, 
1933.   p.  642-648. 


Influence  of  shoci:  absoi'bers  on  functions  of  springs  in 
automobiles.  Requireraents  of  shock  absorbers.  Energy, 
balance  of  shock  and  origin  of  vibrations  or  oscilla- 
ting energy  I  forces  5  duration  of  spring  action  "5  damping 
out  of  vibration,  valuation  of  shock  absorbers.   Theo- 
retical experimental  analysis. 


cJacklin,  H.  ard  Liddell,  G.  J.   Riding  Comfort  Analysis.  ' 

Purdue  Univ.,  Res;.  Bui.  IJo  =  44,  v.  17,  no.  3,  May  1933. 
1^3:6  p.   (appendices,  figures,  tables,  bibliography) 
Also   Automotive  Industries,  v.  68,  no.  £5,  Ju:ie  £4, 
19J3.  -p.  768-7G2, 

Report  on  progress  of  tv.'o  investigations  at  the  Engi- 
neering Experiment  Station  5  "Measurement  of  Viorations 
in  Vehicles"  and  "Effects  of  Vibration  "on  Humams",  con- 
oirxg  the  results  obtained  into  a  method  for  numerically 
evaluating  riding  comfort.  Letails  given  of  the  Purdue 
Riding-Qualities  Accelerof/ietei",  for  analyzing  motions 
of  vehicles  to  determine  their  comfort,  and  the  Purdue 
Vibrating  Platform. 


Kurt,  0.  E.   An  Analysis  of  Tires  and  Wheels  as  Causes  of 
"Tramp".   S.a.E.-JI.  (Trans.),  v.  32,  no.  6,  May  1933. 
p.  191-196.   (figures,  equax.ions) 

Presents  solution  of  factors  in  tires  and  7\;heels  that 
cause  a  particular  type  of  front-end  vi.jration  termed 
"tramp",  which  is  a  vertical  vibration  of  the  front 
axle  accompariied  oy  a  small  degree  of  simultaneous  os- 
cillation of  the  wheel  assembly  about  the  kingpin.   This 
vibration,  in  turn,  sets  up  the  disturbance  of  the  body 
and  chassis.   Theoretical  action  is  dev-.-lcped  in  detail 
and  supported  by  experimental  results.   Pi-obleius  of  the 
tire  wheel  and  automotive  engineers  in  elim.inatirig  this 
vibration  are  discussed. 


Sarazin,  M.  Oscillations  de  Torsion  des  Viletre  _,uins .  ..Soc. 
des  Ingenieurs  de  1 'Automobile,  v.  6,  no.  3,  March' 1933. 
p.  L.0t8-2110.   (appendix,  figures,  equatic'ns,  aiscussion) 

Methods  and  equipment  of  investigating  torsional  vibra- 
tions of  automobile-engine  crankshafts.   The  sti'oboscop- 
ic  method  of  registi'atlon  of  ohe  angular  speed  of  a 
crankshaft  is  aescribed.  Methods  of  reducing  uoi-sional 
..  o'scillations  are  sug:gested. 
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Shannon,  J.  F.   Engine  jJaniping  Factors  in  Torsional  Gscilla- 
bion  ana  the  Efx'ect  of  Vibration  Form,   rcoyal  Technical 
College-Jl.  (Glasgow),  v.  3,  part  1,  Jan.  19^3.  p.  121- 
136.   (figui''es,  references) 

The  results  of  torsiograrhic  investigations  carried  out 
on  multi-crank  engines  are  reduced  to  a  sLiiple  non-di- 
mensional daraping  factor.   The  variation  in  this  factor 
is  correlated  to  the  vibration  curve  foi'm  at  the  er^gine 
and  the  average  curve  obtained  is  put  forward  as  a 
guide  in  designs.   These  ixivestigations  'were  carried 
out  on  automobile  engines . 


Jurgensmeyer,  -   Lie  v/alzlager  und  ihre  Anv/endung  im  Kraft- 
fahrzeugbau.  Autom.  Tech.  Zeit.,  v.  37,  no.  5,  I.:arch 
10,  IGj-i.   p.  143-148. 

The  noise  of  bearings  is  largely  a  question  of  clear- 
ance, discussion  of  design  oi  various  mountings  j^or 
minimura  play.   Problem  is  difficult  in  the  case  of 
conical  roller  bearings ^  since  the  cones  assune  dif- 
ferent positions  -.Jhen  mounted  under  static  friction 
and  when  runziin^'  under  vibration.  Transition  from 
one  position  to  tne  other  ma^'^  take  several  hours. 


Oeser,  i; .   Schwingungc:n  am  Kraf ti'ahrz-ug  und  deren  Iso- 

liurung  gegen  die  Umgeoung-.  Autom.  Tech.  Zeit.,  v.  37, 
no.  10,  I'. lay  2b,  1934.   p.  £77-279. 

A  popular  exposition  of  the  advantages  accruing  from 
the  extensive  use  of  rubber  in  mounting  engine  and  back 
axle  in  tJie  frame  • 


Pajus,  Jo        Les  Vitesses  Critiques  et  les  Csc illations  de 

Torsion  des  Vilebrequins  de  Ivlote'ji-'s  a  Explosion.   Tech. 
^utom.  et  Aerienne,  v.  25,  no.  1S4,  19<:i-'x.   p.  14-22. 
(figures) 

Critical  speeds  and  torsional  oscillations  on  crankshafts 
of  interiial  combustion  engines.   Theoretical  mathematic- 
al analysis  expounding  Telle  method.^  simplification^ 
metnods  in  curves. 


Hiede,  w'.   fiessung  der  Biegungssch\;ingungen  einer  zweimal 

gelagerten  Kurbelwelle  in  einem  Vierzylinderaouor  v/ahr- 
end  des  Laufes.  Autom.  Tech.  Zeit.,  v.  37,  no.  14,  uuly 
25,  1934.   p.  366-36?;.   (figures) 
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Oscillations  recordad-  optically  by  reflecting  a  beam  of 
light  from  a  mirror  attached  to  the  free  end  of  the  shaft. 
Under  inertia  forces  only:,  the  bending  moment  had  three 
maxima  per  revolution.  Vibrations  moaified  by  e-xplosive 
forces.  Cure  suggested  is  the  provision,  .of  an  extra 
(central)  bearing. 


Sochting,-  iP .        Schwingungs~hochstbeanspruchung,en  in, '^^e lien- 
leitungen.  Autom,  Tech.  Zeit.,  v.  37,  no.  12,  June  25, 
1934-.  p.  312-315.   (figures,  equations,  references),. 

i:aximum  stress  due  to  vibration  in  sha.fts.  Theoretical, 
mathematical  design -analysis  pertaining  to  automobiie 
engine  shafts.  'Curves  and  construction:  data  intebles. 


.'aub,  A.   iiesilient  Mountings  as  Applied  to  Automotive  En- 
■gined.   S.A.ii^.-Jl.  (Trans.),  v.  34,  no.  j4,;- Apr i],,  1934..  •_ 
p.  136-146.   (figures)       ■   .    .  .  •   •■' 

Revie-v  of  all  cevolopments  in  the  field  of  resilient 
■'  mountings- of  ■  autoiiiotive..  engines,  their  primary  use  be- 

"ihg-  insulation  against.-  noise., and.. vibration.   JJiscussion 
""  of -the  development  of  the  six-cylihder  engine  in  its  re- 
lation to  the  elimination  of  secondary. inertias  of  re- 
ciiDrocatir-g'  lonits  and  torsional  vibration.  Aiiaiysis  of 
engine  rougliness  and  its  contributing  causes.  Desider- 
ata for  engine  mountings . 


V/inslow,  A.  M;  -Cause  and  Effect  of  Vibration  Shovm.   £..iT.< 


Meeting  Paper  (Lcrthwest  Section) 


Causes  of  vib-rations-,  -v/iuh  some  speciiic  exaraples.   Class- 
ification' of  vibra'ticn:  common  or  .oouncing,  and  torsional 
or  transverse  vibration.   The  use- of  the.  vibrometer,  for 
measuring  horizontal  and  vertical  notion  as  in  spring 
action  discussed.   Tiie  x'lmction  ox"  shock  absorbers, 
springs  and  other  instrumc-jnts  designed  to  dampen  and  halt 
vibration  is  given  in  some  detail.   Exp.lrtiiation  of  crank- 
shaft failure-  due  to  torsional  vibration  und  difficulty 
of  avoiding  all  bad  cJiiplitudes  in  the  automobile  engine, 
due  to  variation  in  speed. 


lienz,  V/.   Biogungsschwin^-ungen  von  Kurbelwellen  insbesondere 
bei  schv/eren  Schungradern.  Autom.  Tech.  Zeit.,  v.  38, 
no.  16,  ^ug.  20,  1935.   p.  405-4GS.   (figures,  equations, 
references) 
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The  special  case  oi  torsional  vibration  of  crankshafts 
here  considered  is  that  of  shafts  with  especially  heavy 
flyv/heels.  Results  of  an  experimental  investigation 
are  reported  and  a  method  of  theoretical  calculation 
is  discussed. 


Morris,  J.   Crankshaft  Vibration.  Automobile  Engineer,  v. 
25,  no.  329,  Feb.  1935.   p.  6-12.   (figures,  tables) 

Author's  trigonometric  mode  of  solution  for  torsional 
vibration  problems,  as  g.iven  in  his  book  "Strength  of 
Shafts  in  V-ibration",  gives  compact  and  simple  quan- 
titative expressions  for  amplitudes  of  various  orders 
of  forced  vibration  of  throws  of  a  crankshaft,  account 


being  taken  of  sequence  of  firing. 


Rausch,  E.   Schwingungen  von  Kraftfahrzeugen.  Autom.  Tech. 
Zeit.,  V.  38,  no.  23,  Dec.  10,  1936.   p.  680-586.   (fig- 
ures, equations) 

Theoretical  mathematical  analysis  pertaining  to  vibra- 
tions in  symmetrical  plane  and  vibrations  perpendicu- 
lar to  s^'mmetrical  plane,  and  their  application  to  ae- 
sign  of  automobile  springs  and  suspensions.   Practi- 
cal examples. 


Silss,  G.   Drehscnwingungen  in  der  Triebv/erksanlage  von  Last- 
kraftwagen.   Foi-dertechnik  und  Frachtverkehr ,  v.  28, 
no.  6-6,  March  8,  1936.   p.  49-55.   (figures,  equations, 
references)  ■ 

Viorations  resulting  from  rotation  in  the  power  trans- 
mission of  trucks.   Theoretical  analysis  and  calcula- 
tion of  vibrating  forces. 


Waas,  H.   Messung  von  Kraftfahrzeugschwingungen.  Z.V.D.I., 
V.  79,  no.  7,  Feb.  16,  1935.   p.  199-202.   (figures) 

Measurement  of  vibrations  of  automobiles.  Description 
of  measuring  equipment  developed  in  Germany  with  which 
comparative  tests  on  various  cars  may  be  made.  Results 
of  measurements. 


V/ilson,  V/.  K.   Torsional  Vibration  in  Automooile  Engine 

Crankshafts.   Inst.  Automobile  Engineers-Jl. ,  v.  4,  no. 
1,  Oct.  1935.   p.  42-97. 
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Simple  practical  treatment  of  torsional  vibr^.tion  prob- 
lems encountered  in,  design  of  VautomoDile  engine  crank- 
shafts and  methods  of  'obtainin£t  smooth  performance 
throughout  the  speed  range  -  are  discussed. 


d'Aubarede,  P.   Etude  sur  les  Vibrations  de's  Automobileso 
Soc.  des  Ingenieurs  de  I'Automobile-Jl. ,  v.  9.  noo  6, 
.Aug.  1936.   p.  258-268.   (figures,  discussion)  • 
■  Also   La  Science  Aerienne,  v.  5,  no.  5,  Sei^t.-Oct;  1936. 
p.  247-267. 

Analysis  was  made  of  the  vibrations  of  an  automobile  en- 
gine in  operation.  Applying  the  analysis  practically, 
the  author  then  discusses  the  location  and  design  of '•■ 
rubber  mounting  blocks  to  darap  and  jsplate- these;  vibra- 
tions.    ■  '  '     '  ■  ■  -  ■  •  ■  -,   -  •  ^.-  ■ 


Gerdan,  D,   Engine  Block  Design.  Automotive  Industries, 
V.  75,  no.^G,  Aug.  22 _,  1936.   p.  242-244. 
Discuss_i_on   S  .A  .-E .  ~0'1 . ,  .  v .  38 ,  no  .  2 ^  Feb  .  1936 . 
Also"  "Tech.  Autom.  et  Aerienne,  v.  27,  no,..  174,  1936. 
'   ■     p.  91-93.      '   '      ■  ■ 

Design  with  full-length  water  jacket  ajid  box-girder, 
type  of  support  for  bearings  found  to  have  increased 
rigidity.  Roof  of  crankcase  can  be  reinforced  to  min- 
mize  transverse  vibration,  '■  ■ 


Heldt,  P.  M.   Engine  Roughness  -  Its  Cause  and  Cure.   S.A.E.- 
■   Jl.  (Trans.),?  v.  '38,  no.  2,  Feb.  1936.   p.  47-64 . 
(figures)   "' 

Discussion   v.  38,  no.  3,  March  1936.   p.  35. 
Als_o"'   Tech.  Autom.  et  Aerieniie,  v.  27,  no.  173,  1936. 
p.  40-47. 

Thesis  is  maintained  that  roughness  consists  of  synchro- 
nous transverse  vibration  of  crankcase,  due  to  varia- 
tions in  gas  pressure  and  inertia  forces. 


Jacklin,,  H.  11.  Human  Reactions  to  Vibrations.  S.A.E.-Jl. 
(Trans.),  v.  39,  no,  4,  Oct.  1936.  p.  401-408.  (fig- 
ures, discussion) 

Also   Automotive  Industries,  v.  74,  no.  2,  June  27,  1936^ 
p.  908-909. 

'  Presenting  the  analysis  of  several  thousand  observations 
of  tlie  reactions  of  hui'iians  to  vibration  when  sitting  on 
a  controlled  viorating  seat  or  platform  and  in  moving 
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vehicles.   Physical  reactions  are  defined  carefully  as 
a  result  of  many  experiments  under  controlled  conditions 
The  perfection  of  a  tnree-directional  wave-recording 
accelerometer  is  described.   Its  use  in  determining  vi- 
bration conditions  wlien  the  defined  physical  reactions 
occur  is  displayed.   The  relative  effects  of  vioration 
in  three  directions  on  hard  and  upholstered  seats  are 
disclosed  together  v/ith  suggested  instrumentation  with 
the  accelerometer.   The  rating  of  vehicles  of  trans- 
portation by  a  comfort  scale  is  easily  accomplished  by 
the  use  of  the  accelerometer. 


Lanchester,  F.  \! .        Motor-T^ar  Suspension  and  Independent 
Springing.  Engineering,  v.  141,  no.  3665,  April  10, 
1936.   p.  394-396  5  no.  3667,  April  24.   p.  464-465. 
(f  i>;;-ures) 


Analysis  of  problem.s  of  design. 


Lemaire,  P»   Les  Etouffeurs  Dynamiques  de  Vibration.   La 

Science  Aerienne,  v.  5,  no.  4,  July -Aug.  1936.  p.  223- 
23£.   (figures) 

Also   Soc .  des  Ingenieurs  de  I'Automobile-Jl. ,  v.  9, 
no.  7,  Sept. -Oct.  1936.   p.  297-306. 

The  author's  thesis  is  that  automotive  engineering  prob- 
lems aside  from  tnerno-dynamics,  and  those  of  electric- 
al engineering,  are  not  only  analogous  out  identical. 
As  an  example,  he  develops  from  Olim's  laws,  formulae 
and  analyses  applicable  to  aynamic  vibration  dampers. 
He  urges  that  in  research,  for  both  economy  of  time  and 
money,  mechanical  problems  be  treated  according  to  elec- 
trical theory. 


Lemaire,  P.  and  d'Aubarede,  P.   Qu'est-ce  que  le  Montage 

"Pansodyne."  La  Science  et  la  Vie,  v.  49,  no.  227,  May 
1936.   p.  405-413.   (figures) 

The  authors  describe  in  detail  the  origin  of  vibrations 
in  automoDiles  and,  by  analysis  of  resonance,  inertia 
forces  and  their  influence  on  buffer  springs.  Describes 
"Pansodyne"  mounting  of  motors. 


Marquard,  E.   Zur  Schwingungslehre  der  Kraftfahrzeugfederun-^. 
Autom.  Tech.  Zeit.,  v.  39,  no.  14,  July  25,  193G .   p. 
352-361.   (figures,  references) 
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Mathematical  method  of  determining  the  frequencies,  am- 
plitudes, and  accelerations  of  natural  vibrations  of 
various  undamped  suspension  system.s.   Critical  discus- 
sion of  the  method  leads  to  the  conclusion  that  it  has 
practical  applicability.  Examples  of  its  use  are  given. 


Parkinson,  J.  b.  and  Young,  P.  0.   A  Technique  for  studying 
the  Efficiency  of  Panel  Damping  Materials.  Araer.  Acous. 
Soc.-Jl.,  V.  7,  no.  4,  April  1936.   p.  2S1-286. 

Such  materials  are  widely  used  in  body  panel  of  automo- 
biles. Method  developed  whereby  relative  efficiency  of 
damping  materials  may  be  determined.  Method  has  been 
correlated  with  ear  judgments  and  found  to  give  satis- 
factory results.  The  term  "vibrational  decay  time"  is 
proposed,  which  is  time  required  for  tiie  amplitude  of 
sheet  or  panel  to  decay  to  1/1000  of  its  original  value 


Riekert,   P.  and  Ernst,  H.   Messung  von  Biegeschvingungen 
an  einem  Fahrzeug-DieseL-.xOtor  Kraftfahrtechnische , 
t'orschungsarbeiten,  no.  5,  19o6 .   p.  1-ij.      (figures, 
taoles) 

Descrioes  tests  of  the  bending  vibrations  in  the  three- 
bearing  crankshafts  of  a  four-cylinder  Diesel  automo- 
bile engine. 


Wassutinsky,  S.   Differentes  Formes  des  Viorations  de  Tor- 
sion des  Arbres  Vilebrequins.   Tech.  Autom,  et  Aerienne, 
V.  27,  no.  173,  1936.   p.  48-51.   (figures,  table) 

Theoretical,  mathematical  study  pertaining  to  vibrations 
of  automobile -ei4;ine  crankshafts. 
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VIBRATION  STUIiISS  IN  AIIJED  FIELDS  -  DIESEL  ENGINES 


Goldsbrough,  G.  R.  Torsional  Vibrations  inReciprocc-ting  Sn- 
■■  gine 'Slufts.  Roy.  Soc.-Proc,  v.  1C3,  no.  A749,  Sept.  1, 
'  isas.   p.  99-119.   (figure)  '    ' 

Theory  of  torsional  oscillations  of  slovz-runnin^?,'  shafts 
in  reciprocating  engines,  especially _ of  a  six  cylinder 
or  four-stroke  cycle  Diesel  engine.  Usual  theory  re- 
places pistons,  roQs,  cranks,  etc.  by  equivo.lent  masses. 
The  author  attempts  to  correct  for  these  approxiiriations 
by  assuming  that  sliafts  are  rigid.  Values  of  critical 
-speeds  fehow  moderate  departur-es  from  the  simple  theory 
which  may  be  insignificaiat  in  practice. 


Fox,  J.  F.   -Some  Experiences,  v^/ith  T.orsional.Vibration  Prob- 
lems in  Diesel  En^;ine  Installations.  Amer.  Soc .  Nav. 
Engrs.-Jl.,  V.  33,  no.  3,  Aug.  1926.   p.  695-719.   (fig- 
ures) 

Discussion  of  problems  involving  torsional  vibration 
encountered  by  the  N.  ?/.  Navy  Yard. 


Lewis,  F. ■■■■M.   Torsional  Vibration  in  the  Diesel  Engine. 

Marine'  Sng'g.  and  Shipping  Age,   v.   31,  no.  7,.  July  1926. 
p.  416-423.  -(figures,  bibliography)- 

Review  of  the  more  fundamental  aspects,  of  torsional  vi- 
bration in  the  Diesel  engine.  Natural  frequencies  of 
vibration  are  calculated  and  there  is  a  discussion  of 
vibration  in  multi-cylinder  engines,  types  of  installa- 
■tion -and  their  vibration  characteristics,  elimination 
of:  vibration,  speed  regulation  and  tlie  action  of  the 
flywheel. 


Magdeburger,  E.  C   Vibrations  in  Oil  Engine  Crankshafts. 
■  Pdwei",  V.  68,  no.  15,  Oct.  9,  1528.   p.  B'^S. 

The  author  refers  to  and  amplifies  an  article  by  Vi/.  E. 
V/arner  in  the  July  51  issue  of  the  journal.   He  dis- 
cusses two  kinds  of  vibration,  flexural  ana  torsional, 
and- instruments  for  recording  them. 


Porter,  F.  P.  '  The  Range  and  Severity  of  Torsional  Vibration 
in  Diesel  Engines.^  A. 3. M.S. -Trans. ,  v. ,bC,  APM  SO-S, 
-  .  1928.  p. .25-61.   (figures,  tables,  references) 
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General  treatment  of  the  sutject  of  the  torsional  vibra- 
tion of  irregular  shafts.   Illustrations  are  given  of  ex- 
amples of  computations  for  the  shafting  of  certain  Diesel 
engine  installations  that  have  been  investigated.   Mater- 
ial presented  is  the  result  of  a  study  to d etermine  accur- 
ately the  range  of  vibrations  and  the  speeds  ctt  which  they 
occur.  Data  also  give  the  results  of  a  study  on  the  ef- 
fect of  elastic  hysteresis  and  other  damping  forces  in 
determining  the  maximum  vibration  at  the  various  critical 
speeds. 


Porter,  F.  P.   The  Range  and  Severity  of  Torsional  Vibration 
in  Diesel  Engines.   A.S.M.E.-Trans. ,  v.  50,  APM  50-14, 
1828.   p.  45.   (figure) 

The  author  has  developed  another  treatment  of  the  matter 
published  in  A.S.iv.E.-TranG. ,  v.  50,  APM  50-8,  1928.  p. 
25-61. 


Schlapfer,  0.   l^evi   Diesel-Electric  Locomotives  for  the  Russian 
Railways.  Brown  Poveri  Review,  v.  15,  no.  10,  Oct.  1S28. 
p.  29P.-299. 

Discussion  of  the  Diesel-electric  locomotives  used  in 
Russia.   Certain  changes  introduced  in  these  locomotives, 
e.g.  different  t^'pe  of  coupling  used  thus  affecting  the 
inherent  period  of  oscilletion  of  the  system  so  that  all 
critical  speeds  lie  outside  the  normal  speed  r.?.nge  of 
the  locomoLive. 


Ford,  L.  R.  Maintenance  and  Repair  of  Marine  Diesel  Engines. 
Mechanical  Engineering,  v.  51,  no.  8,  Aug.  1929.  p.  576- 
580. 

Included  is  a  brief  discussion  of  the  breakage  of  crank- 
shafts due  to  torsional  vibration,  a  much  less  common 
source  of  trouble  than  in  former  years.   An  interesting 
case  demonstrating  the  destructive  effects  of  torsional 
vibration  in  crankshafts  is  cited. 


Magdeburger,  E.  C.    Torsional  Vibrations  Break  Crankshafts. 

Power,  v.  39,  no.  9,  Feb.  23,  1929.   p.  371-373.   (figures) 

Scientific  discussion  of  torsional  vibration  in  crank- 
shafts and  analysis  of  vibration  failures  in, engines. 
■Cause  of  torsional  vibration  is. elasticity  of  shaft  mater- 
ial, which  tends  to  bring  back  to  their  normal  state  do- 
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fleeted  fibres  of  shaft;  frequency  of  vibration  depends 
on  torsional  stiffness.  Discussion  of  instruments  to 
measure  torsional  vibi'ations,  variable,  speed  of  naval 
propelling  plants,  shaft  failures  on  naval  steam  engines, 
and  Diesel-engine  shafts. 


Determining  the  -Natural  Periods  of  Vibration 


of  Multi-Cylinder  Diesel  Engines.,  Sulzer  Technical  Reviev/, 
no.  2,  July  1930.   p.  12-14.   (figui^es,  equations) 

■  ■  '  -  ■  '  •    ■  .  '^ 

Calculation  and  graphical  methods .of  solution. 


Torsional  Deflection  infDiesel.  Crankshafts. 


Pov/er,  V.  72,  no.  7,  Aug.  12,  1330.   p.  248-250.   (figures) 

Results  of  tests  made  recently  at  Oregon  State  College 

to  determine  -the  differenc'e  in,  ^crankshaft  distorLlorj     "^ 

between  load  : and  no  load.  -    ..  :  ■.'  .  .  ;,r 


•  Determining  the' Natural  ..Periods  of  Vibration 


of  Multi-Cylinder  Diesel  Engines.  Mechanieal  World,  v. 
88,  no»  2283,  Oct.  3,  1930*  .. 'pt  322-324.   (figures,  :equa- 
tions)  ....   ...  ■  :  . 

Simplified  theoretical  treatment  of  solution  by  calculation 
and  graphical  method. 


Behrens,  H.  Naherungsrechnung  der  Drehschwingungszahlen  von 
Mehr2;yllnde:.'maschinen.  V/erf t-Raederei-Hafen,  v.  11,  no. 
3,  Feb. '7,  1930.  ^p. -55-59.   (figures) 

"'■■•  Development  of' a  simple  direct."  method,:  of '  approximately 
-  'dGterraining  frequency  for  the  case  of '.  multi-cylinder- ■ 
eingines  having  one  flywheel.  "The  author 'generalizes  his 

•  ■■  investigation-work-;  in  the 'form  of  special  charts,  to  admit 
of  determination  of  any  critical.   The  me-'thbd  is  illustra- 
ted by  application  to  cases  having  from  one  to  eight  cyl- 
inders. 


Bradbury,  C  .ft.  Tcrsicnal:  Vibration  Problems  in  Geared. Marine 
Diesel  Machinery.  Mechanical  World,  v.  88,  no.  2288,  ITov. 
7,  1930.   p.  434-436'.   (figures,  equations) 

Discussion  of  the  increasing  tendency  to  adopt  raechani- 
cal  reduction  gearing  for  marine  Diesel  engines.   For 
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this  gearinr  to  be  completely  Guccessful,  continuous  positive 
torque  must  be  obtained  so  that  there  Vv'ill  at  no  time  be 
any  negative  thrust  on  gear  teeth.   The  question  of  torsion- 
al vibration  is  carefully  considered. 


Den  Hartog,  J.  P.  and  Ormondroyd,  J.  Torsional  Vibration  Damp- 
ers. A.S.M.E.-Trans. ,  v.' 52,  APM  52-13,  1930.  p.  133-152. 
(figures,  references,  discussion) 

A  theory  of  the  action  of  friction  dampers  on  systems  in 
torsional  resonance,  presented  with  special  application 
to  gas  and  Diesel  engine  installations.   Model  tests 
carried  out  to  check  this  theory  are  described.   The 
effect  of  introducing  springs  in  the  Lanchester  damper 
is  also  discussed. 


Geiger,  J.   BiegunQ'sechwinguiigen  von  I.Iaschinen.   Z.V.D.I.,  v.  74, 
no.  17,  April  26,  1930.   p.  542-544.   (figures) 

The  side  pressixre  of  the  piston  on  the  cylinder  wall  sub- 
jects the  engine  and  its  foundations  to  periodic  forces 
in  the  plane  at  i-ight  angles  to  the  crankshaft,  _v.;hich  is 
specially  important  in  large  Diesel  erigines.   The  result- 
ing vibrations  were  recorded  by  the  author's  vibrcgraph. 
By  suitable  arrangement,  the  transverse  vibration  v/as 
reduced. 


Geiger,  J.   Diesel  Locomotive  Design.   Railway  Engineer,  v.  51, 
no.  608,  Sept.  1930.   p.  349-354;  no.  510,  Nov.   p.  425- 
428.   (figm^es) 

Advantages  and  disadvantages  of  various  transmission  sys- 
tems are  discussed  and  underlying  principles  of  Diesel- 
compressed-air  locomotive  are  outlined.   Vibration  rising 
from  Diesel  engine  and  from  transmission  system  in  loco- 
motives.  Torsiogram  for  six-cylinder  Diesel-electric 
unit.   Torsional  oscillations  in  Diesel-eleccric,  geared- 
Diesel  and  Diesel-comprossed-air  locomotives. 


Gol].er,  E .   Zur 'Berechnung  von  Di''ehschv;ingungen  bei  Diesel- 

motorenanlagen.  Z.V.D.I.,  v.  74,  no.  16,  April  It,  1930. 
p.  497-498.   (figures,  equations,  references) 

Development  of  two  simplified  formulae  for  calculating 
frequencies  of  systems,  "engine-single  mass"  and  "engine- 
two  single  masses".   Graphs  showing  relations  of  variables; 
numerical  example. 
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Maleev.  B.  V.  L.   Toi'sional  Vibrations  and.  Critical  Speeds  in 
Diescl-Genei'ators.   Power,  v.  71,  no.  22,  June  3,  1930. 
p.  831-8S4.   (figures) 

Method  given  of  figuring  critical  speeds  produced  by 
torsional  vibraoion  of  crajikshafts  of  Diesel  engines 
direct-connected  to  a.c  generators.   Discussion  of 
how  design  of  Diesel,  particularly  of  its  flywheel,  is 
influenced  by  requirements  of  parallel  operation. 


Sandner,,E.  .  Torsional  Vibrations .  iViotorship,  v.'  15,  no.  9, 
Sept.  193-0.   p.  586-687. 

Discussion  of  the  order  of  desirability  of  10,  8,  and  16 
cylinder  high-speed  Diesel  engines  frora  the  point  of 
view  of  torsional  vibrations.,. 


Behrens,  H.   Zur  Berechnung  in  der  Resonant  auftretenden 
Schwingungsaus_schlSge  und  Schwingungsbeanspruchung^en 
der  V/ellenleitung  von  L.otoranlagen. .  v/erft-Raederv-i- 
Hafen,  v.  12,  no.^  6',  March  15,  i9jl.'  p.  94-99.   (fig- 
..  ■  ures) 

Also   Marine  Sngj^.  and  Mo-torship  Bldr.,  v.  54,  no'..  644, 
Iv':ay  .1931.  '  p..  197-198. 

In  the  calculation  of  torsional  oscillations  it  is  neces- 
essary  to  determine  natural  frequency  of  shafting,  which 
critical  revolutions  are  most  dangerous,  and  hov;  far  ser- 
vice revolutions  must  be  displaced  from  critical  revolu- 
tions to.  ensure -.s..-.fety.-  The.  calculation-  work  involved 
in  such  an  Liwestigation  is  presented. 


■  Bradbary,  C.  H.    Torsional  Vibration  in  the   Diesel-Electric 

Set.-   Inst.  Elec.  Engrs.  (Ct.B.)-JI.,  v.  ,69,  no.  418,  Oct. 
1931.   p.  1295-1302.   -(figures,  references) 

Discussion  of  the.  general  methods  of  -de.termining  natural 
frequencies  of  simple  systems,  and  met.aods  of  reducing 
Diesel  engine  and  generator  to  system  suitable  for  cal-- 
culatioii.   Examination  is  made  of  modes  of  vibration 
most  conimonly  encouiitered  in  practice  and  method  of  dis- 
criminating between'. major  and  mfaoi'  critical  speeds. 
Damper  and  toi^siograph  are  described.  'Actual  exiaraples 
arc  given  of  sets  in  which  torsional  resonance  has  been 
encountered. 


Grey,  R.  B.    The  Elimination  of  Vibration.   Diesel  Engine 
Users  Assoc,  Rep.  No.  3l03,  Fqv.  5,  1931.   p.  1-31. 
(appendix,  figures,  discussion) 
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Also   Mechanical  World,  v.  90,  no.  2342,  Tov.  20,  1931. 
p.  505-508. 

Discussion  of  a  method  of  reduCjing  vibrations  of  Diesel 
engines  by  proper  balancing  and'  mounting  on  elastically 
supported  foundation.  Discussion  relating  to  experience 
with  stationary  and  machine  installations.   Appendix  shows 
typical  vibrograph  records. 


KJaer,  V.  A.  Vibrations  de  Torsion  dans  les  Vilebrequins  des 
f'oteurs  Diesel.  Technique  du  Bureau  Veritas-BuL. ,  v.  13, 
no.  5,  May  1931.   p.  94-98.   (figures,  equations) 

Advance  calculation  of  factors  controlling  torsional  vibra- 
tion.  Importance  in  variation  of  natural  frequency.  Ex- 
perimental determination  of  damping  coefficients.   Stopping 
end  starting  forces  discussed. 


Laudohn,  W.   Schnellaufende  Dierielraotoren.  Glasers  Annalen, 
V.  109,  no.  8,  Oct.  15,  1931.   p.  69-75.   (figures) 

Discussion  of  oalancing  of  masses  and  damping  of  vibra- 
tions in  high  speed  Diesel  engines ^   Friction  dajnpers  by 
Man  and  Maybach,  hydraulic  damper  by  Sandner  and  Tunl.ers, 
and  superchai'gers  by  Zoller  and  Lorenzen  ai-e  discussed. 


Miller,  R.  A.   Torsional  Vibrations  in  Small  Diesel  Installa- 
tions,  iuarine  Eng'g.  £.hd  Sliip'oing  Ago,  v.  36,  no.  7, 
July  1931.   p.  d2S-329.   (figures) 

The  author  relates  that  se^^ious  failm-'c  of  sha-f'ting  in 
Diesel-engine  installations  often  proves,  on  investiga- 
tion, to  be  due  to  torsional  vibration,  and  cites.-  instances. 
The  sugges'tion  is'  made  that  it  wo<;ld"  prove  profitable  to 
owners  to  have  torsional  vibration  c-'lculations  made  for 
all  Diesel- J ngine  drives  and  to  check:  up  on  these  with 
torsiograph  readings  dtu-'ir^  'orial  tri^ 


I  r^  f^ 


Rosen,  C.  G.  A.    A  Sui'vey  of  Mobil-Type  Diesel  Engines.   S.A.E.- 
Jl.  (Trans.),  V.  2'P,  .no.  3,  Llarch  1931.   p.  o01-306.   (fig- 
iu"e ,  discussion)' 


Discussion  of  the  major  problems  involved  in  ths  designing 
of  high-speed  Diesel  engines t  combustion  chr-sr.;bcr  design; 
fuel-injection  methods  and  devicesj  f lexibi].  u":y  in  utiliza- 
tion of  variety  of  cheap  low-grade  fuels;  ccmplc-tenesn  and 
smoothness  of  combustion;  reduction  of  vibration,  lov/  first 
cost  and  maintenance. . 
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Sandner,  E.  and  Barra^'a-Freuenf elder ,  J.   Practical  Experi- 

erxes  v/ith  Devices  for  Deinpln,'?  Torsional  Vibration.   S.A.E.- 
Jl.,  V.  29,  no.  6,  Dec.  1931. ".p.  458-469.   (figures, 
references,  discussion) 

Also   Tech.  Autom.  et  Aerienne,  v.  23,  no.  15G,  1932. 
p.  27-31,45-51. 

Elementary  principles  of  torsional  vibrations  stated 
and  usual  methods  of  damping  classified.   Descriptive 
details  of  a  hydraulic  throttling  damper  applied  to  S. 
10-cylinder  marine  Diesel.   Torque  dir^grams  reproduced 
with  and  without  damping  and  shov/  reduction  of  torsional 
oscillations,  from  approximately  double  the  toj^que  varia- 
tion to  negligible  proportions.  ■Resonance  curves  re- 
produced, showiPig- a  high  peak  without  damper  -and  a  com- 
paratively small  rise  with  damper.   In  discussion,  ex- 
periences of  designers  in  meeting  the  problem  :  are.  de.-r 
scribed.  .   .  . ' 


Taylor,  J.  L.   Torsional  Vibration  Frequencies- of  Mp-rine 
Diesel  Installations.  Engineering,  v.  T.3lj  no.  3397,' 
Feb.  20,  1931.   p.  259-260.   (figui"e,  equations) 
■  Discussion   v.  131,  no.  3401,  March  20,  1931'.   p.  420. 
v.  131,.  no..  3404,  April  10,  1931..   p.  430. 

Attempt  is  made  to  deduce  frequency  in  which,  iL'  is  only 
necessary  to  substitute  appropriate  data;,  shaft  lengths, 
stiffnesses  and  moment, s  of  inertia  for  any  ..ins-tallatdon. 
Various  solutions  of  this  equation  give,  iiTimedia^te  natui^al 
frequencies  of  various  modes  and  hence  critical  speeds. 
This  greatly  reduces  labor  and  avoids  the  necessity  for 
any  graphical  work. 


Taylor 


jJr,.;.  J,.;  L.  '  Torisional  Vibration  Amplitudes  of.  Marine 
■Diesel  Installations.  ..  Engineering,- '.v.  131,  no.  J411, 
May  29,  1931.  .  ^.,  694-S-96.":  (equation,,  table). 
Discussion   v.  131,  no.  3415,  Jijne  2o.t  1931.   p..  835. 
V.  132,  no.  3416,  July  3, '1931.   p.  22 
V.  132,  no.  3417,  July  10,  1931.   p.  40 

Method  of  calculation  proposed,  showing  ^relat ion  ,■  to 
general  theory  of  vibrations,  consists  in,  extending.' trie 
idea  of  "eo^uilibriuni  amplitude "('-vhen  subject  to  for-f;  cr 
series  'of  foi^ces-)  to  systems  without  -.constraint  and  then 
multiplying  .■.by-usual  '?d;i'Tj,amie  ■  r^aginif  i-er-",  to  obtain  ac  tual 
forced  amplitude:.  ■   '.      ,  .-.    •   ; 


V/illson,  T.  E.    Isolating  Diesel  Engines  Against  .Vibration. 

Diesel  Power,  v.  9,  no.  11,  riov.  1931.   p.  '567-659..   (fi^ 


ures) 
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Review  of  general  causes  of  machinery  vibration.v/ith 
special  regard  to  Diesel  engine  installations.   Sugges- 
tions as  to  remedies  and  means  available  for  correction. 


Baer,  H.  Messung  der  DrehsclT.vingungen  an  einem  1500  PS- 
Dieselraotor.  Z.V.D.I.,  v.  76,  no.  28,  July  9,  1932. 
p.  689.   (fig-ures) 

Torsional  oscillations  of  a  1500  h.p.  Diesel  engine  in- 
vestigated.  Torsional  vibration  was  measured  at  free 
■  shaft  end  of  engine  as  engine  came  to  rest  after  full 
speed.   Experiments  with  and  without  belts  and  with 
coupling  disconnected  showed  that  vibration  character- 
istics of  engine  were  practically  unaffected  by  presence 
of  a  second  flywheel,  which  was  completely  isolated  by 
leather  belt  and  pulley. 


Ford,  L.  R.   Repair  Problems  of  riarine  Diesel  Engines.  .  S.A.E. 
Meeting  Paper,  Nov.  1932. 

Discussion  of  torsional  vibration  as  a  cause  of  break-xge 
of  crankshafts  in  Diesel  engines.  Torsional  vibration 
can  be  avoided  by  calculation  of  critic als  before  engine 
is  built.  The  Brooklyn  Navy  Yard  has  done  v/cnderful  work 
in  the  matter  of  torsional  vibration  and  is  far  advanced 
in  their  analyses  to  detect  critical  periods  and  ways  of 
handlin;^  them. 


KloDDer,  J.   Fundeering  Met  Rubber.   Ingenieur  (Hague), v.  47, 
^*no.  27,  July  1,  18o2.   p.  B126-B128. 

High-speed  Diesel  engine  caused  vibrations  in  proxLnity. 
Mounting'  of  er^gine  on  rubber  cushions  proved  to  be  success- 
ful in  eliminating  vibrations..  •  Analysis  of  case  and  cor- 
-  struction  details. 


Rosenzweig,  S.    Isolating  Machine  Vibration  and  Noise.   Diesel 
Power,  v.  10,  no.  6,  May  1932.   p.  198-201. 

General,  and  theoretical  considerations  involved  in  the 
study  and  prevention  of  vibration  transmission  and  means 
available  for  its  effective  isolation.   Photographs  and 
outline  drawing  of  foundations  prepared  for  2Sj5  h.  p. 
Mcintosh  and  Seymour  Diesel  engine  that  is  being  installed 
in  the  municipal  electric  light  plant  at  Rockville  Center, 
L.I.,  N.Y. 
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V/il-son,  W.-  K.  .  Torslonel  Vibration  Characteristics  of  "Six-Cyl- 
inder,Four-Stroke  Cycle,  Single-Acting  Oil  Engines.  Gas 
and  Oil  Pov/er,  v.  27,  no.  323,  Aug.  4,  1932.  '~p.  168-174. 

Methods  available  for  modifying  torsional  vibration  char- 
acteristics of  a  given  system.  Methods  of  altering  natur- 
al frequencies  of  torsional  vibration  of  any  given  system. 
Vibration  stress  values 5  methods  of  modifying  torsional 
vibration  stresses  in  marine  installations.   Cm^'ves  il- 
lustrating tp.rsional  vibration  characteristics. 


Wilson,  «'.  K.   Torsional  Vibration  Characteristics  of  Six- 
Cylinder,  Four-SLrcke  C;ycle,  Single-Acting  OilZiv'ines. 
Gas  and  Oil  Pov/er,  v.  27,  no.  326,  Oct.  1932.   p.~'213- 

Vibration  stress  diagram  for  marine  installrition.  ,  Kor- 
raal  crank  and  bslance-v/eight  arrangement.   Effect  of  re- 
ducing miagnitude  of  flwheel  and  cran<shaft  balaiice 
weights. 


Hirosawa,  S.   Torsional  Vibration  of  Shafting.  ^Soc.  'Naval 
Ai'chitects  (Japan)-Jl.,  v.  51,  April  iS33.,'-.p.  lOS-134, 
(In  Japanese) 

ivIe'Lhod  of  calculating  critic -.1  speeds  .of  shafting,  in 
Diesel  ships  described  so  'that  meanings  and . ..nature s  'of 
vibratlox-L  can  be  easily  comDrehended.  •' 


Jackson,  P.    The  Vibrations  of  Oil  Engines.  Diesel  Engine 
.  >.'   .Users  Assoc,  Rep.  No.  S115,  April  26,  19j>3.  •  'p.  '  1-52. 
L  (figores,  .references,  discussion,  bibliography) 

'  .  Any  periodic  force,  couple  or  torque  can  cause  vibration 

..in,  elastic  structures  of  heavy-oil  engines.   Inertia 
.■  ;'.  forces  and  those  arising  from  irregularity  of  propulsive 
effort;  Linbalance  forces;  balancing  of  engines  5  vibration 
of  foundations  5  comparison  of  vibration  of  various  en- 
gines; torque  variation^  cyclic  irregularities?  angular 
deviations  ;  flicker ;  resonance  ;.  torsional  vibration.. 


Popoff ,  Wc   Resonanz-Drehschwingungsdampfer  mi t  Vverkstoff- 
d£»mpfung  ftir  Kurbelwelle.n  von  Diebelmotoren.   Z.V.D.I., 

V.  77,  no.  1,  Jan.  7,  1933.   p.  19-23.   (figui-es,  tab  1-21 

references) 

Resonance  torsional  oscillation  damper  v/ith  solid  damp- 
ing for  cranKshaftG  of  Diesel  engines  investigated. 
Description  of  damper  given.   Numarical  results  given 
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graphically  and  in  tables,  and  shov;  beneficial  effects  of 
damping  in  several  installations.   Four  oscillograms  re- 
produced. Results  of  tests  on  500  h.p.  stationary  and  80 
h.p.  automotive  Diesel  engines.   Reduction  of  amplitude 
by  50%  at  critical  speeds. 


Bara,  H.   Note  au  Sujet  de  I'Amortissement  des  Oscillations 
de  Torsion  des  Arbres  Moteurs  des  Batiments  a  Moteurs 
Diesel.   Technique  du  Bureau  Veritas-Bul. ,  v.  16,  no.  7, 
July  1934.   p.  Io7-140.   (equations,  references) 
Also   Assoc.  Technique  Maritime  et  Aeronautique ,  Bui.  No. 
38,  1934.   p.  627-340. 

Note  on  the  subject. of  damping  of  torsional  vibrations  of 
shafting  in  motor-ships.   Formula  giving  amplitude  of  os- 
cillations taking  into  consideration  damping  due  to  pro- 
peller when  ship  is  in  high  sea.   Calculation  of  damping 
as  applied  to  submarines. 


Schmidt,  T.    Schwingungen  in  Auspuffleitungen  von  Verbrennungs- 
motoren.   Forschung  aus  dem  Gebiete  des  Ingsnieurwesens, 
v.  5,  no.  5,  Sept. -Oct.  1934.   p.  226-237. 
Also   Z.V.D.I.",  V.  79,  no.  1,  Jan.  5,  1935.   p.  27-28. 
(figures,  references) 

Vibrations  in  exhaust  pipes  of  inLernal  combustion  engines; 
scavenging;  theoretical  considerations.   Tests  carried  out 
on  two-stroke  pre  combust  ion-chamber  of  a  Hu:Tiboldt-Deutz 
Diesel  engine. 


Wilson,  W.  K.  Calculation  of  Torsional  Vibration  Stresses  of 
Marine  Oil-Engine  Installations.  Engineering,  v.  137,  no. 
3553,  Fob.  16,  1934.   p.  137-170.   (figures,  discussion) 

Mathematical  article  dealing  v/ith  resonant  torsional  vibra- 
tions, particularly  those  occoi^ring  at  ci'itical  speeds 
corresponding  to  the  tv/o-node  mode  of.  torsional  vibration 
as  v;ell  as  az   critical  speeds  corresponding  to  the  one-node 
mode  of  vibration.   Analyzes  principal  engine  damping 
forces  and  gives  methods  by  which  approximate  solutions 
for  evaluating  engine  damping  factors  may  be  obtained. 
Also  proposes  an  alternative  method  for  calculating  the 
amplitude  of  torsional  vibration  at  resonant  speeds,  using 
J,  whicti  is  the  moment  of  inei'tia  of  the  oscillating  mass, 
of  working  cylinder. 


Dickson,  J.    The  Diesel  Engine  for  Rail  Transportation.   Mech- 
anical Engineering,  v.  57,  no.  7,  July  1935.   p. 
(figures) 
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Diesel 
we  ii^ht 
raental 


the  motive   power   in  hiA'n-speed,    li2;ht- 


engines  o 

trains.   Probleni  of  critical  speeds  is  a  funda- 
one  with  this  type  of  engine.   Problem  of  torsional 
vibration  discussed  and  a  few  elementary  factors  involved 
given.   The  use  of  a  torsional  vibration  damper  is  ex- 
plained. 


Brabec,  F.  Oscillations  de  Torsion  des  Groupes  GeneJ-atem's 
Diesel-Slectrique.  Revue  Generale  de  1' Electric ite,  v. 
40,  no.  23,  Dec.  5,  1936.  p.  715-726.  (figures,  equa- 
tions, table,  references) 


Author  divides  the  problem  into  three  parts?  (1)  deter- 
mination of  frequency  of  free  toi^sional  oscillations 5 
(2)  determination  of  dang'erous  critical  speeds;  (3) 


determination  of  coefficient  ol 


irregulc 


'ity 


Nakanishi,  F 
:h. 
p.  5-10. 


Vibrations  of 
•Tr. 
(In  Japanese) 


Mech.  Engrs.  ( Japan) -Trans. ,  v.  2 


Automa  Li  c 
,  V.  2, 


FugI  Valves.   Soc. 


no. 


b'b, 


Fc-b.  1936. 


It  occurs  often  in  airless-injection  engine  having 
nozzles  'w-ith  automatic  fuel  valves,  that  injection  can- 
not be  cut  off  in  time  owing  to  vibration  of  automatic 
valve  at  end  of  injection.   It  was  found  that  such  vibra- 
tion can  be  c.voided  by  selecting  suitable  size  fuel  pipe, 
although  there  is  considerable  length  from  fuel  pump  to 
nozzle. 


U.   Critical  Speeds  and  Vibration  Amplitudes  of 


a  Six-Cylinder  Diesel  Engine. 
Sept.  1936.   p.  583-685. 


Diesel  Power,  v. 


1 . 


no. 


Flexibility  of  crankshaf 
eny  reciprocating  engine 
torsional  vibrations.  I 
engineers  know  the  exact 
speeds  and  investigate  w 
the  cause  of  fatigue  fai 
gear  train.  Simplified 
speeds  and  vibration  amp 


G 


't  and  variable   engine  torque   of 

are  two  fundamental  causes  of 
t  is  of  vital  importance  that 

location  of  different  critical 
hether  these  amplitudes  may  be 
lure  or  of  intolerable  noise  in 
m.ethod  of  calculating  critical 
itudes  given. 
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VIBRATION  STUDIES   IN  ALLIED   FIELDS   -   IKTEKITAL  COIvffiUSTIOF  ENGINES 


'  Cluster  Valve  Springs.      Scientific   Arrierican, 

'v.  132,  no.  6,  June  1926.   p.  414.   (figure) 


Discussion  of  failures  in  high,  speed  engines  due ,  to  the  ■, 
synchronism  of  the  firing  impulses  with,  the  vibration  of 
the  'valve'  springs.   Remedy  is  to  make  the  period  of  .vibra- 
tion of  the  springs  much  faster. 


Cormac,  P.   Engine  Balance.   Scientific  American,"  v.  133,  no. 
1,  July  1925.   p.  33-34;  no.  2,  Aug.   p.  133-134.   (fig- 
ures) 

July  -  A  diagrammatical  explaria.tion  :0f  the  re.sdlution  of 
,.■, 'forces  for  counterbalancing  vibration.'  Example  given  of 
inertia  of  rotating  masses.  •  Principle  'of  partial  bal- 
ance for  single  cylinder  and  multi-cylinder  engines.  Bal- 
ance in  four-cylinder,,  straight  line  eight,  and  offset- 
cylinder  eng;ines.   Aug.  -  Th.c  application  of  the'  ,tw6- 
circla  method  to  radial  and  V  engines  shown, in  the  analyses 
of  the  balance  of  the  eight  cyliTiders  set  at  right  angles, 
the  rods  of  correcpondinr  cylinders  sharing  the  same 
crankpin. 


Lack,  A.  and  Jahnke,  C.  B.    Torsional  Vibrations  and 'Critical 
'  Spe'eds  of  Shafts.   A.S.M.E.-Trans..-,  v.  47,  no.'  1969,  .1925. 
p.  493-523.   (figui'es,  discussion) 

Analysis  of  torsi.onal  vibrations  and  critical  speeds^  of 
shafts.   These  magnitudes  can  be  calculated,  as  shown 
here,  for  any  engine,,  when  all  necessary  data  are  given. 
■  • Various  characteristics  of  torsional  vibrations  are 

measured  with  the  torsio.graph  which  shows  on  torsiograms 
the  degree  of  irregul.arity  of  rotation.   Stresses  in  the 
shaft  due  to  its  vibrations  computed,  arid  means  of  avoid- 
'  ing  dangerous  vibrations  shovm..  Results  of  testo  per- 
formed on  a  number  of  engine- s".   '   "  . 


Killing  Vibration.   Scientific  Am.erican,  v. 


"l34,  no.  7,  July  1926.   p.  42-43.   (figures) 

Previous  methods  of  obtaining  balance  and,  eliminating 
vibration  in  high-speed.,  internal  combusticn  engine's 
have  'been  p-r'oced'urfe's  'p'relirninary  tjo'  manufa'cture,.'  .iTbw  a 
method  has-been  perfected  \'Vhich  adds  the  fm^ther  refine- 
ment of  locating  the  unbalanced  masses  in  the  finish.'--d 
product  itself,  both  ec   to  their  total  moment  and  their 
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plane  of  location.   It  is  the  Gisholt  precision  balancing 
machine  which  can  be  used  for  balancing  crankshafts,  fly- 
wheels and  other  rotor  parts.   Unit  used  in  balancing 
machine  is  the  "ounce  inch".   Dynamic  balance  analysed. 
Description  of  the  precision  balancing  machine. 


Go].dsbrough,  G.  R.    The  Properties  of  Torsional  Vibrations  in 
Reciprocating  Engine  Shafts.   Royal  Soc.-Proc,  v.  13.3,  no. 
A764,  Dec.  1,  1926.   p.  259-271.   (figures) 

Description  of  a  model  for  investigating  the  effect  of 
reciprocating  parts  of  torsional  vibration  and  results 
obtained.   Qualitative  agreement  with  theory. 


Goldsbrough,  G.  R.  and  Baker,  H.    The  Properties  of  Torsional 
Vibrations  in  Reciprocating  Engine  Shafts.   Royal  Soc- 
.  Proc,  v.  113,  no.  A  764,  Dec'l.  1926.   p.  272-281.  (fig- 
ures) 

Suminary  of  'torsional  effects  vdiich  appear  v;ith  variation 
in  speed.   Use  of  torsiogrnph  and  experimentr?.l  shaft  model 
to  check  qualitatively  the  theoretical  predictions  in 
first  part  of  the  paper. 


Treves,  S.  R.   Sulle  Velocita  Critiche  degli  Alberi  a  Gomiti. 

L'Industriai(Milan)  ,  v.  40,  no.  14,  July  13,  1926.   p-  369- 

371;  no.  15,  Aug.  15.   p., 395-397;  no.  16,  Aug.  31.   p.  424-426. 

(figures,  equations) 

Discussion  of  the  necessity. for  accurate  calculation  of 
crankshafts,  including  critical  velocity,  to  determine 
dimensions,  etc.,  giving  the  greatest  safety  in  operation; 
types  of  critical  velocity;  critical  torsional  velocity. 


Cornock,  A.  F.   The  Torsional  Oscillations  of  a  Crankshaft. 
Machinery  (London)  ,  v.  29,  no.  752,  March  10,  19':;7.   p. 
739-740.   (figures) 

Investigation  of  corrections  of  existing  assumptions  ccn- 
cerning  toi'sional  oscillations  of  crankshafts. 


Vogt,   F.        tJber   schadliche   Schv/unemassen  bei  Drehsch'./ingungcn. 
Z.V.D.I.,    V.    71,    no.    35,    Aug.'    27,    1927.      p.    1221-1223. 
(figures,    equations) 
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Case  of  rotating  shnft  loaded  'with  n  fly^/^fheels  exainined, 
one  of  t!ie  flj^rvheels  being  actuated  by  means  of  periodic 
couple.   From  the  general  solution  for  resultant  amplitude 
of  vibration  for  any  one  wheel,  the  special  case  of  a 
three-flywheel  system  is  deduced.   Under  certain  conditions, 
smoother  running  is  obtained  without  a  fl^^jvheel,  the 
torsional  oscillations  of  the  system  with  the  flwhael 
in  position  being  greater  than  that  due  to  the  irregular- 
ity of  the  engine  without  the  flywheel. 


Bloomfield,  J.  LI.    Vibration  fi'om  Internal  Combustion  Engines. 
Power  House  (Toronto)  ,  v.  22,  no.  10,  I'lcy  20,  1928.   p.  35- 
36. 

Causes  of  vibration  are  subsoil,-  periodic  forces  and  mis- 
firing; prim.ary  and  secondary  forces.  Several  methods  of 
..absorption  and  damping  pf  foundation  vibrations. 


.kel,  A.   Vibrj'tions  de  Toi'sion  dans  les  Moteurs  Poly- 
ylindriques.   Genie  Civil,  v.  92,  no.  21,  May  26,  1S28. 
u    513-515:  no.  22,  June  2.   p.  533-537.   (figiurcs,  tc.bl'S, 


Gorfinkel,  A. 
c 

P 

equations ,  references) 


May  -  Method  of  calculation  of  the  natural  frequt;ncy  and 
elastic  sti-esses  of  a  -shaft.   r\educoion  of  masses;  criti- 
cal speeds*,  dampihg  couples.   June  -  Karmoriic  analysis  of 
indicator  cards.   Graph  of  coefficients  rnd  m.2.p.;  elastic 
stresses ^  influence  of  co'nnecting  rod,  pi3t-on  .'.nd  inertia 
forces  in  general  on  the  vibration|  harmonic  analysis  of 
torque  caused  by  reciprocating  parts. 


Hort,  v/*  tIeu:-reForschungen  iiber  mechanische  Schwin.r?ungen. 
Z.V.D.I.,  v.  72,  no. "32,  Aug.  11,  1928.  p.  1118-1122. 
(figiu'es,  refei-ences) 

Theory  of  vibration.^,  dyalt  with 'under  three  headings: 
(1)  the  loading  of  rotating  parts  in  engines;  (2)  fail- 
ui*es  due  to  vibration,  (3)  the  measui'ement  of  vi:i-ations 
including  noise.   The  vibration  metex-s' built  by  Geigsr 
and  01:hiusen  cOiTipare-d. 


Norman,  C  A.  and  Sti.nson,  K.  V/.   'The  Distortion  of  Crankshafts. 
S.A.S.-Jl. (Trans.) ,  v.  23,  no.  1,  July  1928.   p.  83-8S. 
(figui'es) 

References  to  articles  and  books  on  the  nature  of  torsion- 
al vibration  of  crankshafts.   Because  published'  experiment- 
al data  on  deflections  (anj"ular  distortion  under  given 
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torques)  are  Ir eking,  t'-:e  cutiiors  obtained  an   engine  with 
four  cranKshsfts  having';  crank-ai'ms  with  different  cross- 
sections,  and  measured  the  deflections  under  static  load. 
Deflections  in  various  parts  of  the  shafts  are  e.naly::ed 
and  compared,  and  a  formula  is  developed  for  the  deflec- 
tion in  the  long  crank-arms  of  the  shaft. 


Alcock,  J.  F.  and  Glyde,  11.  S.   The  Torsional  Stiffness  of 
Crankshafts.   Automobile  Engineer,  v.  19,  no.  255,  June 
1929.   p.   211-214.   (figures) 

'The 'problem  of  calculating  torsional  stiffness  in  crank- 
shaft of  high-speed  engines  is  considered.  Deflections 

__^ , ;  which  occur  in  single  crank-throw  subjected  to  torsion. 

...'".  Cases  considered  of  single-throw  crank  with  journals 

angularly. free  and  with  journals  encastre.   General  method 
of  calculating  natural  period  of  oscillation  of  crank- 
shaft.  Test  figures  coi'respond  to  critical  speeds  ob- 
tained by  calculation. 


Cormac,''P.    The  Design  of  DynaMcally-Balanced  Crankshafts 
for  'Pvvo-Stroiie-Cycle  Snfc'ines.  Engineering,  v.  128,  no. 
3328,  Oct.  11,  1929.   pT  458-46^.  .   (tables) 

In  general,  vrith  t\.'o-stroke  engines,  best  balance  is  ob- 
tained' only  v\?hen  defi.n-ite' firing  order  is  combined  with 
special'  spacing  of  cylinders,  whereas"  v./ith  engines  of 
less  than  five  cylinders  in  line  it  is  not'  possible  to 
obtain  complete  primary  balance..  Out-of-balance  effects 
should  be  minimised  by  using  suitable  counter-balance 
masses  on  crankshaft.   Cases  considered  of  2,3,4,5,6,7, 
8,9,10,12,14  and  16  cylinders. 


Gorfinkel,  A.  Critical  Speeds  of  Crankshafts.  Engineering, 
v..  128,  no.  3337,  Dec.  27,  1929.  p.  827-829.  ""(figures, 
tables,  references) 

The  author  explains  how,  calcula'tioh  Tor  torsior.al  vibra- 
,.tion  may  be  simplified  end  results  sufficiently  exact  for 
practical  requirements  attained"  ivith  reasonable  ease  and 
rapidity.  The  m.ethod  described  origin-ited  in  con-nection 
with  designs  of  Diesel  engines  but  are  applicable  to  all 
multi-throw  .crankshafts . 


Hooker,,  R.  J.   Torsional  Vibrations  in  the  Crankshafts  of  En- 
gines.  L'linnesota  Techno-Loff,  v.  10,  no.  3,.  Dec.  1929. 
p..  82-33.   (f.ic-oi^es)     '   ' 


247 

Development  of  tiirxe-displacenient  curve  for  free  sinusoid- 
al vibi'ations,  and  oT   forced  vibrations.   Resoui-ces  curve 
for  forced  vibrations.   Gas-pressure  torque  curve  for 
4-strol-:e  cycle  Diesel  engine.   Details  of  moving  parts  of 
the ,Geiger  torsiograph.    .  •  - 


Jehle,  F.  and  Spiller,  \v.  P..    Idiosyncrasies  of  Valve- Mechan- 
isms and  Their  Causes.   S.A.E.-Jl.  (Trans.),  v.  £4,  no.  2, 
Feb.  1929.   p.  133-143.   (appendix,  figures) 

Description  of  the  valve-lift-ciji've  indicator  'ivhich  gives 
a  photographic  record  of  the  valve-lift  curve,  and  also 
'   of  a  spring-vibration  indicator  which  makes  a  record  of 
the  actual' vibration  of  the  spring  on  the  same- film  v/ith 
the  valve-lift  curve.   A  formula  is  given'  which  includes 
harinonic  analysis  of  the  valve-lift  curve  and  charc-cter- 
.  istics  of  spring.   The  formula  is  also  given  for  calculation 
of  the  frequency  of  the  spring  in  terms  of  its  dimensions. 
The  appendix  gives  sample  calculation  of  the  harmonics  of 
the  cam  and  the  mathematical  derivation  of  the  general 
equation  foi'  spring  vibration  am^plitude. 


Morris,  J.  The  Effect  of  tlie  Dcimping  of  the  Throws  on  the 
Torsional  Vibration  of  the  CranKsheft  System  of  .an  In- 
ternal Combustion  En.':-'ine.  Lloy.'  Aer-b.  Soc.-Jl.,  v.  33, 
no.  227,  .Nov.  1920.  "p.  1083-1087.   .(figures) 

Matheiriatical  treatment  of  the  effect  of  the  damping 

of  the  thro'vs  on  the  toi'sional  vibration  of  the  crankshaft 

system  of  an  internal  combustion  engine. 


Porter,  F.  .P.   Practical  Determination  of  Torsional  Vibration 
in  ah  .Engine  Installation  which  May  Be  Sirar'lified  to  a 
'.  .Tvvo-Mass  System.   A.S.M.E.-^rans. ,"  v.  51,  APM  51-22,  l^^Q 
p.  239-263.   (appendices,  figures,  tables,  re'ferences) 


£_,  xy    • 


Practical  solution  gl^^en  for  .torsional  vibration  in  the 
shafting .  of  a  reciprocating-engine  installation  v/hich 
may  be  reduced  mathematically  to  a  simple  two-mass  system, 
riethods  are  presented  for  computing  the  damped  vibrations 
in  installations  where  the  damping  forces  follow  various 
laws.   Particular  attention  is  .given  to  such  damping  forces 
as  are  caused  by  a  marine  propeller,  elastic  hysteresis, 
and  a  friction  damper.   Illustrated  examples  of  computa- 
tions for  certain  engine  vibrations  that  have  been  inves- 
tigated. 


Stodola,  A.    Drehschv^/inguhgen  von  Mehrkurbelwellen.  ■  Z.A.M.M.  , 
V.  9,  no.  o',  Oct.  1929.   p.  349-360.   (figures,,  equations) 
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Linear  differeiitial  equcitions  of  motion  foi-med  for  torsion- 
al oscillation'  in  multiple  cro.n!.v.shaf ts  with  the  usual  assump- 
tion of  linear  damping,  v/hich  enables  the  system  to  be  solved 
simply.   Equations  developed  for  seven  masses  connected 
elastically,  and  a  numerical  example  is  ^vorked  out.   A 
case  of  ;.pparenL  resonance  is  discussed,  and  it  is  shown, 
in  certain  conditions,  not  to  be  dangerous.  Undamped  os- 
cillations are  also  bi'ieflv  treated. 


Voelckel,  K..  and  Kissin^-er,  H.  Untersuchungen  Schv>/in£:unj'ser- 
scheinun^en  in  der  Expansionslinie  der  raschlausenden  der 
DressunfTs-Ki'aftmaschinen.  Autom.  Tech.  Zeit.,  v.  32,  no. 
30,  Oct.  31,  1929.  p.  670-672  5  no.  31,  ITov.  10.  p.  702- 
70o.   (figures) 

Theoretical  and  practical  investigations  of  the  nature  of 
vibrations  in  high-spe.ed  en.;ines.   Te-sts  v;ere  carried  out 
on  a  single  c;ylinder  Horex  engine  making  use  of  optical 
Indicator  of  CSA-Apparate  Gesellschaft,  Frankfort.  Re- 
lation of  fuel  to  vibration  \'/as  determined  which  led  to 
conclusions  regarding  the  cause  of  vibrations. 


Critical  Speed  in'  an  Engine  Shcift.  'Power, 

V.  72,  no.  25,  Dec.  16,  1S30.   p.  973-974. 


Practical  discussion  of  the  2''easons  for  excessive  vibra- 
tion of  crankshafts  at  certain  definite  engine  speeds. 


/'jr'etz,  II.    Vvan  lauft  ein  Motor  schwingun^sfrei?   Autom.  Teo^^i. 

Zeit.,  V.  .j3,  no.  10,  April  10,  19o0.   p.  24o-249.   (figures) 

Discussion  of  the  problem  of  an  internal  combustion -en- 
gine running -without  vibration.   It  is  shown  that  rotat- 
ing movement  of  a  body  is  nothing  more  than  motion  ■con- 
sisting of  tv/o  sinusoidal  oscillations,  one  oscillation 
being  in  ratio  of  90  degrees  and  a  quarter  of  period  to 
■  the  other,  the  whole  period  representing  the  total  to- 
and-fro  movement  of  the  oscillating  point.   Classifica- 
tion of  pulsating  forces  into  those  of  first, ' second,  and 
.hi,?her  degrees. 


Behi'ons,  H.   Die  Bei-echnung  er?wung"ener-  Drehschv/ihgungen  i/Iohr- 
massensystemen  mit  besonderer  BeriAcKsichtigung  dor  Ver- 
haltnisse  bei  Motoronanlagen.   Z.F.M.,  v.  21, 'no.  12,  June 
28,  1930.   p.  297-305.   (f injures,  equations) 

General  formulae,  derived  lor  reduction  to  a  single  equiva- 
lent mass,  and  moment  of,  a  system  with  arbitrary  number  of 
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masses  and  moments.   Particular  expressions  v/ritten  down 
for  systems  of  2,  3,  4  and  5  masses.   Nuinerical  example 
is  worked  out  for  the  case  of  5  masses.   Simplifications 
introduced  for  various  types  of  symmetry.   Numerical 
example  for  ten  cylinder  engine  computed.  Results  given 
graphically.  •     ' 


Benz,  V/.  Beitrag  zur  Eerechnung  der  Drehschv/ingungszahlen  von 
Mehrzylindermaschinen.  Autom.  Tech.  Zeit.,  v.  33,  no.  27, 
3ept.  30,  1930.   p.  Q48-650.   (figures) 

Simplified  methods  for  determining  the  vibration  period 
of  first  and  second  order  system5   multi-cylinder  engine 
and  one  mass,  respectively,  multi-cylinder  eng':ine  and 
two  masses  by  means  of  one  chart.   Practical  example  given. 


Brandt,  H.  A.   Der  Kolbenseitendruck  als  Ursache  von  Erschiitt- 
■  ei'ungen  raschlaufender  Verbrennungsmaschinen.   Pi'aktische 
Maschinen-KoiistruJcteur,  v.  So,  no.  10,  May  25,  1930.   d. 
210-213;  no.  11,  June  10.   p.  226-229.   (figure) 


Calculation  of  side  thi'ust  as  a  function  of  crank  angle 
and  number  of  revolutions  for  one  and  more  cylinder  en- 
gines.  The  affect  of  combustion  pressure  on  side  thrust 
is , investigated  and  illustrated  by  graphs. 


Dashefsky,  G.  J.   The  T]limination  of  Torsional  Vibration. 

•A.S.M.E.  Prepi'int  for  meeting,  June  12  to  June  14,  1930. 
7  p.   (figures) 

Methods  of  calculating  torsional  critical  speeds  and  their 
amplitudes  of  vibraoion;  original  set  of  tables  to  facil- 
itate calculation.   Expedients  for  obviating  danger  from 
• ■ '  critical  speeds;  vibration  characteristics  of • double-acting 
engine;  combined,  harmonic  coefficients  for  double-acting 
engine;  system  of ' synchronous  shafting  .  and  methods  for 
neutralization  of^  harmonic  torques  devised  by  the  author. 


Foppl,  0.    Schwingungsdampfer  fiir  Kurbelwellen.   Ingenieur 
Arch.,    V.  1,  no.  2,  March  1930.   p.  223-231.   (figures, 
table s ,  ref erenc e s) 
.  Also   Forschungsarbeiteri  aus  dem  Gebiete  des  Irgenieur- 
(wesens,  v.  2,  no.  4,  April  1931.  ...p.  124-128. 
Schweizeri.5che  Bauzeitung^  v. '97,  no.  21,  'May  23', 
,  .  1931..   p.  261-263. 
:   Z. V.D.I.  ,  V.  75,  no.  32,  Ang.    8,  1931.   p.  1028-1029. 
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Mathem£.tical  outline  of  the  theory  underlying  the  design 
of  vibration  dampers  for  crankshafts  with  and  without 
resonance.  Discussion  leads  to  the  conclusion  that  vibra- 
tion dampers  designed  on  the  basis  of  resonance  principle 
are  ^referable. 


Lieberherr,  II.   Eestirnmung  der  Eigenfrequenz  von  Drehschwing- 
ungen.  _  Schweizerische  Bauzeitung,  v.  95,  no.  5,  Feb.  1, 
l£oO.   p.  61-63.  '  (figures,  equations) 

Theoretical  mathematical  discussion  of  transverse  vibra- 
tions of  shafts  of  engines. 


Schlaefke,  K.   Zur  Bestimmung  der  Eigenschv/ingungszahlen  von 
Kurbelwellen.   Z.V.D.I.,  v.  74,  no.  42,  Cct."l8,  1930. 
p.  1451-1453.   (figures) 

Method  of  calculating  the  natural  vibration  period  of 
crankshaft  with  added  mass  at  front  end.  Graph  illustrated 
the  effect  of  added  mass. 


Spath,  'vV.   Ausv;uchttechnik  und  3chvv'ingungsbei-:ampfung  im.  Motor- 
enbau.   Autom.  Tech.  Zait.,  v.  33,  no.  28,  Oct. 'lO,  1230. 
p.  671-576.   (figures) 

Description  of  a  method  of  balancing  of  ci-ankshafts  with 
three  beai-ings.   Satisfactory  results  obtained  only  if 
each  throw  of  the  crankshaft' is  separately  balanced,  taking 
into  account  the  effective  mass  of  the  connecting  rod. 


Vollmar,  M.   Beitrag  zur  Berochnung  von  Drehschwingungen  und 
Dampfunf?.   Tech.  ilech.  und  Therinodynamik,  v.  1,  no.  11, 
Nov.  1330.   p.  382-391.   (figures,  tables,  equations) 

A  simplified  method  for  the  calculation  of  the  torsional 
oscillations  of  cranicshafts  de-^-jloped.  In  the  same  cal- 
culation, consideration  is  given  to  the  exciting  moments 
ajid  damping.   Additional'  dampers-  are  also  studied. 


^   Vibration  and  Its  Isolation.   Engineer,  v.  lo2, 

no.  3963,  Oct.  16,  1931.  ,  p.  41S.  '(figures) 

Results  obtained  with  the  help  of  vibrograph,  an  instrument 
made  by  the  Cambridge  Instrument  Co. 'Great "improvement  is 
effected  in  isolated  foundation  design  by  invention  by 
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Grey  of  foundation  "block  isolated,  springs.   As  applied, 
to  oil  engines  it  consists  of  combined  raft  and  outer 
shell  and  main  foundation  block  to  which  engine  is  fixed. 


Behrens,  H.   Bestimmung  der  Drehschwingungszahlen ^von  Motor- 
enenlagen.   Autom.  Tech.  Zeit.,  v.  31,  no.  IS,  June  10, 
1931.   p.  376-378.   (figure?) 

Graphical  method  for  direct  determination  of  torsional 
vibration  period  of  engine  with  one  or  two  rotating  mas w^es 
Period  of  engine  with  two  masses  can  be  determined  satis- 
factorily by  approximating  method. 


Grammel,  -c^.   Sin  neues  Verfahren  zur  Rerechnung  der  Di'ehschvang- 
ungsaahlen  von  Kurbelv»'ellen..  Ingenieur  Arch.,  v.  2,  no. 
2y  May  1S31.,  p.  228-244.   (figures,  tables,  equations, 
references)  ,  . 

•  'There  is  no  difficulty  in  determining  the  dangerous  fre- 
quencies of  the  torsional  oscillations  of  crankshafts  of 
feV'/  'cylinders,  but  calculation  is  almost  .impossible  if 
one  wants  to  Know  the  frequency  of  an  11 -order,  ten-cyl- 
inder engine  with  a  flywheel  and  a  rotor  of  a  dynamo.   Gen- 
eral theory  o"^  th.^  torsional  frequencies  of  systems. 


■  Heldt,  P.  M.    Toi:*sional  Vibrations  in  V-Engines.   Automotive,' 
Industries,  v.  65,  no.  4,  July  25,  l£3i.   p.  11&-120. 
(figures) 

Some  x-ecent  'V-erigines  have  been  laid  out  \/ith  a  smaller 
angle  bet"'een  cylinder  banks,  partly  to  reduce  their  ^/idth 
anid  partly  for  manufacturing  convenience.   This  gives  an 
uneven  sequence  of  explosions,  resulting  in 'a  change  in 
the  torsional  vibracion  c  harac  uoristics  of  tJiva  engine  on 
the  one  hand  and  in  a  less  nearly  uniform  torque  curve 
on  che  other.   This  article  investi^rates  the  effect  of 
an  uneven  sequence  of  explosioxis  on  the  torsional  vibra- 
tion characteristics  in  some  detail. 


Kluge,  .F.   "Zijr  Er-mittlunc  icritischer  Di'chzahlen  von  Kurbel- 
wellen.   Ingenieur  Arch.,  v.  2,  no.  2,  May  1931.   p.  11^ 
■139.   (figures,  tables,  cqua'cions,  references) 

-•'  ■■  Explanation  of  the  phenomenon  of  r^-sonance  due  to  the 
•  .  torsional  oscillations^.at  critical  r. p.m.   Ifethod  used 
^  -'  .the  classical  one,  that  is,  that  the  experiments  are 
pe..  ■ormed  on  discs  rotating  uniformly  -^"/ith  th.;  crank- 


252 


shaft.   A  system  of  diff3J"ential-linear  equations  of  the 
second  order  are  obtained.   Problem  of  determining  criti- 
cal velocities  considered. 


Kobayashi,  A.   /analytical  Study  of  Crank  Efforts  in  Recipro- 
cating  r^ngines.  Ryojun  College  of  En,:~'g.  (I\ianchu^ia)- 
LIemoirs,  V.  4,  no.  3,  Aug.  1&31«   p..  127-13^.   (figiu^es) 

Analytici-l  procedure  adopted  gives  directly  expressions 
for  unbalanced  forces  arid  cranK  effort  wit.hout  neglect- 
ing speed  fliLCtuation.   Such  expressions  are  indispensable 
for  computing,  for  example,  torsional  vibration  of  flex- 
ible shaft,  espec'ially  in  case  of  multi-cylinder  engines. 


Mancy,  J.   Theorie  des  Oscillations  '1^  Torsion  des  Lignes 

d'/a-bres  -de  i.'iot'Surs  a  Combustion  Interna.   Technique  du_ 
Bureau  Veritas-3ul.,  v.  13,  no.  8,  Aug.  1931.   p.  15S-159. 

■■  Discussion  of  the  theory  of  torsional  vibrations  of  in- 
ternal combustion  engine  shafting*   Oscillations  of  shaft 
subjected  to  external  o^-r iodic  forces.   Calculations  of 
amplitude  of  ogc illation.   Application  of  thoory  of  os- 
cillations. 


Ormondroyd,  J.   Problj.:!  of  Torsional  Vibration  Increases  v/ith 
Engine  Power.   Machine  Oesign,  v.  3,  no.  6,  Junu.  1931*   p- 
•37^40.   (figures,  tables,  equations) 

Design  reouirHn^nts  for  avoiding  critical  speeds  given. 
Physical  basis  of  calculations;  elastic-inertia  torque 
balance  frequency;  values  for  elastic  cui-vo  and  natural 
frequency.  ■ 


Porter,  P.P.   A  Simpl-  Method  for  th;.  Calculftion  of  Natm^al 
pp-Qi^ioncir  s  of  Torsional  Vibr'^^tion.   A.S.M.E.-Trans.  j  v. 
53/'CGP  53-2,  1931.   p.  17-45.   (figures,  tabl  s,  r'^fer- 
ences,  discussion,  bibliograohy) 
Also   Z.V.D.I.,  V.  75,  no.  lo ,  March  28,  1931.   p.  404-405, 

The  calculation  of  the  torsional  vibration  characteristics 
of  the  shafting  of  reciprocating-engine  installaxionc,  is 
gen'^rallv  considered  a  laborious  undertaking.   This  paper 
presents' a  method  for  calculating  th..  natm^al  frequencies 
of  th--  shs^fting  that  is  relatively  sLi^ple  in  its  applica- 
tion and  yet  retains  ths'  acc^aracy  of.  the  longer  raethoas. 
The  cirrplificaticn  is  obtcimd  by  the  proper  choice  of  the 
eauivalent  system  for  ma thcmatic-al  treatment  and  by  use  of 
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tables  and  charts.  ''The  accuracy  of  the  results  has-been 
compared  with  that 'of  the  results  of  other  investigations. 


Roos,  D.  G.   Crankshaft-Vibration  Dampers.   S.A.E.  Meeting 
Paper,  1931. 

Lanchester  dampers  and  dampers  of  other  types  discussed, 
one  of  them  being  the  rubber-mounted  type.   In  several 
cars  the  harmonic  type  of  balancer  has  been  combined  v:ith 
the  Lanchester  type  v/ith  good  results.   Improvements  were 
attempted  on  the  Lanchester  damper  by  adding  ct;ntrifugal 
control.   Advantages  claimed  for  greater  number  of  bear- 
ings in  an  engijie. 


Sengor,  W.  I.   Obviating  I'lechanical  Troubles  by  Balancing  of 
Parts.   Machine  Design,  v.  3,  no.  1,  Jan.  1931.   p.  29- 
32,  78.   (figures) 

Principles  of  balancing  in  cylinders  and  crankshafts,  and 
design  of  balancing  raachino  discussed.   Charts  showing 
centrifugal  force  exerted  by  unbalance  at  various  speeds. 
Types  of  vibration  which  balancing  machines  cannot  eJ.im- 
inate  are  given.   Static  and  dynamic  unbalance  explained. 
Static  and  dynamic  balancing  machines  are  described  to- 
gether with  their  operation. 


Schlaefke,  K.   Der   Einfluss  des  Ai'beitsverfahren  von  Verbrcn- 
nungskraftmaschinen  auf  die  Drehschv/ingungen  der  Kurbel- 
welien..   Autom.  ■  Tech.  Zeit.,  v.  34,  no.  33,  uov.    30,  1931. 
p.  759-760; no.  34-35,  Dec.  15.   p.. 781-783. 

Comparison  betv/een  carbur'etor  engines  and  direct  injection 
engines  m;;de  by  means  of  graphical  representation  of  in- 
dicated pressure  and  direct  variation.   Harmonics  are 
shov/n  graphically  and  show  that  direct  injection  engine 
suffers  more  from  torsional  resonance  on, the  fifth  har- 
monic.  Belov/  the  corresponding  speed  there  is  not  sirffi- 
cient  difference  between  the  two  types  of  t'.igine.   Har- 
monics are  plotted  for  six  different  orders  of  firing. 


Tuplin,  V/.  A.   Torsional  Flexibility  in  Gear  Drives.   Engineer- 
ing, V.  131,  no.  3391,  Jan.  9.  1931.   p.  37-39;  no.  3393, 
Jan.  23.   p.  101-104.   (figui'es,  table,  equations) 

Conditions  under  which  toi^que  variations  are  reduced  by 
shaft  flexibility^  are  investigated.   Application  of  the 
principles  investigated, illustrated  by  numerical  example 
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of  reciproc£tlng  engine  di'ive.   Procedure  to  be  adopted 
in  designing  f2.exible  shaft  drive. 


Biot,  M.   Critical  Torsion&l  Oscillations  of  a  Rotating  Accel- 
erated Snaft.   IJat'l.  Acad.  Science-Pi'oc . ,  v.  18,  no.  12, 
Dec.  1&J2.   p.  682-589.   (equations) 
Also   Guggenheim  Laboratory  (Pasadena)  Rcp^  No.  25:... 

Calculation  of  acceleration  required  to  cross  coi'tai;'' 
critical  speed,  }:eeping  oscillation  amplitudes  below  the 
given  limit •   So2.ution  for  special  ca::.e  of  undamped  loi>- 
sional  vibratioru  with  application  to  cramcshaft  of  6- 
cylinder  t'vo  cycle  ejigine. 


Gradstein,  S.   Erzwungene  Torsionsschv/ingungen  von  PCurbelwell- 
en.   IngenieuiT  Ai''ch.,.  v.  .3,  no.  2,  hlay   1932.   p..  203-214. 
(figures,  tables,  references) 

Calculation  of  the  forced  torsional  vibration  of  crank- 
shafts.  Phase  dii'ferences  are  considered  for  multi-cyl- 
inder engines.   Ta.ngential  forces  are  analy;:,ed  by  the 
Fourier  series.   Critical  r.p.m..  are  dealt  with  and  with- 
out considei'inj-^  tJie  mass  of  the  shaft. 


Grammel,  R.  Die  crzwungenon  Drehschwingungen  von  Kurbelwoll- 
en.  Ingenieui-  /^xch.,  v.  3,  no.  1,  March  193:<;.  p.  76-88. 
(figures) 

Methods  developed  for  free  and  forced  torsional,  vibrations 
for  crankahai'ts  r.nd  final  formulae  given  which  can  be  eval- 
uated ."i'om  tables. 


Grammel,  K.   Die  Berechnun^j  der  Drehschv/ingungen  von  Kurbel- 
wellen  mittels  dei'  Frequenz,funktionen-Tafel.   Ingenieui' 
pjTch.  <f    V.  o,  no.  3,  June  1932.   p.  277-297.   (figures, 
tables) 

In  order  to  make  use  of  the  method  of  calculating  torsion- 
al vibrations  of  crankshafts  (given  in  previous  paper) 
convenient,  the  formulae  are  applied  to  19  machine  types. 
Formulae  verified  and  composed  into  nev/  frequency;  table. 
Calculations  are  performerl  for  free  and  forced  vibrations. 
The  formulae  are  reduced  by  using,  rec'jrsion  fo:-malae . 


Rembold,  V.  and  JenlicKa,  J.   Resonansausschlage  bei  Drehschwing- 
ungen von  Kurcelwellen.   Z.V.D.I.,  v.  76,  no.  20,  May  14, 
1932.   p.  480-482.   (figures,  tables) 
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The  equation  of  lorced  vibi-atioiis  for  the  cystein  of  cran-:- 
Lshaft  plus  pistons  is  established  and  verified  on  a  model 
by  the  Geiger  oscillorraph.   Effect  of  gas  forces  is  shown 
approximately  by  fittinr  springs  above  the  pistons.  I'.'Iod- 
el  also  allows  such  effects  as  bearing:  clearance  and  ori- 
entation of  the  cran'c  throws  to  be  studied. 


Bonnier,  C  and  Thalei',  L.   Etude  des  Vibrations  de 

■  des  Arbres  des  Machines.   Science  et  Industrie,  v.  17, 
no.  228,  Jan.  1933.  p.  1-4:  no.  229,  Feb.  p.  73-76;  no. 
230,  March,   p.  115-120;  no.  231,  April,   p.  178-181; 
no.  2.J3,  June.   p.  257-262.   (bibliography) 

Mathematical  analysis  of  tlie  principal  factors  controlling 
torsional  vibrations  in  shafts  and  shafting,  including 
crankshafts*  calculation  of  critical  speeds  with  numer- 
ical exam-ple .   Study  of  torsional  vibrations  in  m-^chine . 
shafts.   Calculation  of  fatigue;  deconiposition  of  per- 
iodical function  in  Fourier  series;  practical  calculation 
of. natural  frequency  of  oscillation  of  line,  shaft,  etc. 
Notes-, on  the  determination  of  critical  speeds  and  rela- 
tive importance.   Description  of  the  D.V.L.  torsiograph. 


Dick,  J.    Surginr  in  rielical  Valve  Springs.  Roy.  Aero.  Soc- 
Jl.,  v.  d7,  no.  271,  July  1933.   p.  641-654.   (appendix) 

.  -Hi£:h-speed  internal  combustion  engine  pi-^sents  many  prob- 
lems arising  from. dynamic  effects  among  which  is  che  phe- 
nomenon known  as  "surging"  in  the  helical  spi'ing  used  for 
the  operation  of  the  valves,  which  leads  to  increased 
-.stresses  and  thereby  contributes  to -spring  fractures.   The- 
oretical treatment  of  the  distribu.tion.  of  surge  stress 
-with  suggeistions  for  methods  of,  minimi2,ing  the  effect  of 
these  stresses.  Estimation  of  the  frequency  of  vibration 
of  the  spring.   Factors  in  the  spring  affecting  damping, 
reflection  and  resonance  of  surge  v;ave . 


Klusener,  0-  Eieguhgsschv/ing.ungen  zwaimal  gelagerter  r.urbel- 
we.He:i.  Aut.om.  Tech.  Zeit.,,  v.  35,  no.  3,  Feb.  10,-  1933. 
p.  53-54.   (figures) 

Pressure  exerted- on  a  piston  by  exploding  charge  a.nd  the 
■  inertia  forces  of  the  reciprocating  mass. cause  deflections 
,  of. -the  crankshafts  which  vary  continually  in  diro-.;tlon  .and 
magnitude.   If  th.ese  impulses  ;are  in  resonance  v.itn  the 
natural  frequency  of  vibration  of  the  crai^kshcift,  dis- 
astrous results  may  follow.  Research  on  this  subject 
raised  the  question  whether  only  speeds  which  coincide 
with-  the  natural  frequency  should  be.  .considered  as  criti- 
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cal,  or  v;hether  bending  vibi'ations  may  be  induced  at  other 
speeds  also.   Example  given  of  calculation  and  test  of 
bending  vibi'ations  in  a  crankshaft  mounted  on  tv;o  bearings  > 


Kuchenmeister,  V/.  end  Vickery,  F.  V/.  A.   Balancing.   Inst. 
Product  Engrs.  Meeting  Paper,  1933. 

Description  of  a  fly-wheel  balancing  machine,  crankshaft 
balancing  machine  and  an  aero  engine  balancing  machine. 


Nixon,  F.    The  Design  of  Valve  Springs.   Aircraft  Engineering, 
V.  5,  no.  55,  Sept.  1933.   p.  193-196.   (figures,  tables, 
references) 

Briefly  outlines  the  salient  points  affecting  the  design 
of  valve  springs.   Discussion  given  of  sur.-e  as  caused 
by  resonance.  Methods  suggested  for  reducing  sui'ge,  damp- 
ing by  means  of  spring  fingers,  frictional  damping,  vari- 
ation of  natural  frequency  of  the  spring.   Selection  of 
materials  used  in  valve  springs  important.   Fatique  limits 
and  stresses  in  valve  springs  given  in  diagrams.   Form- 
ulae for  design  of  valve  springs  also  given. 


Normand,  A.  a.   Au  Sujet  des  Vibrations  de  Torsion  des  Lignes 
d'Arbres  Entrainees  par  un  Moteur  a  Combustion  Interne. 
Technique  du  Bureau  Veritas-Bul. ,  v.  15,  no.  11,  Nov. 
1933.   p.  21d-216. 

Torsional  vibrations  of  shafts  driven  by  internal  com- 
bustion engine.   Results  of  tests  on  shafts  driven  by 
tv/o  cycle,  single-acting  9-cylinder,  Diesel  engines  of 
3600  h.p. 


Scheuermeyer,  M.   Unregelmassige  Ziindfolge  und  Drehschwing- 
longen  bei  Verbrennungsraotcren.  Werft-Raederei-Hafen, 
V.  14,  no.  5,  March  1,  1933.   p.  59-61. 
Also   Marine  Engineering,  v.  5S,  no. '667,  April  1933. 
p.  129.   ^ 

Discussion  of  irregulai'  firing  and  torsional  oscillation. 
Fourier  series  are  formed  to  express  the  periodic  torques; 
vector  diagrams  are  drav/n  and  resulting  torque  variations 
are  tabulated  and  shown  graphically. 


Scheuermeyer,  M.   Sinfluss  der  Ziindfolge  auf  die  Drehschv/ing- 
imren  von  -.eihenraotoren.   Autom.  Tech.  Zeit.,  v.  36,  no. 
16~,  Aug.  2o,  1933.   p.  401-404;  no.  17,  Sept.  10,   p.  431- 
43".   (figures,  references) 
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Discussion  of  the  influence  of  firing  order  on  the  torsion- 
al vibration  of  in-line  enprines.   In  the  usual  calcula- 
tion for  vibi'ation  frequency,  one  half  of  reciprocating 
masses  is  assumed  to  participate  in  the  vibration.   The 
assumption  leads  to  a  mean  frequency.   Actually,  the 
varying  acceleration  of  the  masses  imposes  'considerable 
variation  in  frequency  during  .a  revolution.   The  author 
shows  how  these  variations  can  be  minimized  by  altering 
firing  order.   Secondary  harmonics  can  be  eliminated,  but 
the  principal  harmonics  operate  over  an  increased  range. 


Absorption  of  Oscillations  in  Engine  Shafts. 


Commercial  Motor,  r.ay  11,  1934.   p.  450.   (figures) 

An  invention  which  may  have  considerable  bearing  upon  en- 
gine design  has  reached  commercial  stage  in  France.   The  aim 
is  to  absorb,  or  filter  out  all  pai'-asitic  oscillations- 
from  an  engine  shaft  and  provide  an  absolutely  constant 
couple, -even  in  case  of  single  cylindei^ed  engine. 


Benz,  W.  .  Beitrag  zur  Berechnung  der  Drehschwingungszahlen 
von  Mehrzylindermaschinen.  Autom..Tech.  Zeit.,  v.  37, 
no.  5,  March  10,  1934.   p.  124. 

Calculation  of  torsional  vibration  of  multiple-cylinder 
engines  supplementing  an  article  in  Engineering,  Sept. 
30,  1930,  p.  475.   An  alignment  chart  is  presented  which 
combines  tv/o  charts  previously  given  and  which, can  be 
very  simply  and  rapidly  used. 


Eksergian,.  E.    Dynamics  of  Engines  on  ED.astic  Suspension.   Four; 
.Inter,.  Cong.  Appl.  Mech.-Proc,  July  1934. 

Primary  object  of  elastic  suspension  of  engine  mo^ints  is 
to  reduce  vibration  reactions  transmitted  to  foundation 
resulting  from  disturbing  forces,  such  as  torque  reaction 
variations,  unbalance,  etc.   In  this  payoer,  consideration 
is  given  to  the  nature  of  the  primary  disturbing  forces, 
together  with  en  analysis  of  the  vibration  chsj'acterist- 
ics  v^ith  different  types  of  suspensions.   For  instance, 
suspension  configurations  for  eliminating;  lateral  and 
nosing  vibrations  and  a  study  of  a  frame  vibration  ab- 
sorber have  been  made.   A  sysLem  of  equations  vi^as  devel- 
oped fo3'-  calculating  the  interaction  within  the  system  re- 
sulting from  the  flexibility  of  the  su'^ension  and  the  tor- 
sional flexibility  of  the  crankshaft-  . In  calculating  the 
vibration  frequencies  for  the  latter  c5.ce,  tv/o  attacks 
have  been  made.   Since  an  engine  system  elastically  sus- 
pended offers,  in  addition  to  its  practical  applications, 
an  interesting  dynamical  system  of  several  degrees  of  free- 
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dom,  e.   gener£li2ation  of  the  analysis  has  been  made  with 
interpretations  of  the  interactions  involved  as  a  procedure 
for  similai*  mech'^^nical  systems. 


Geiger,  J.   Dampfung  bei  Drehschwingungen  von  Motoren.   Z.V.D.I., 
V.  78,  no.  46,  Mov.  17,  1934.   p.  1353-1355.   .(figures, 
tabl3S,  references)  .  :  •■■        ■  . 

In  the  absence  of  an  external  damper,  torsional  oscilla- 
tions of  engines  are  dar.iped  by  mechanical  and  aerodynami- 
cal friction,  fjid  by  elastic  hysteresis,  mainly  in  the 
shaft.   V/ith  mild  resonance,  the  more  important  d^omping 
-cerms  ai-e  due  to  friction,  v/ith  severe  resonahce,  to  ■■'hys- 
teresis. 


Geiger,  J.   Die  Darapfung  bei  Drehschwingungen- von  Erennkraft- 
maschinen.   Mitteilungen  aus  den  Forschungsanstalten, 
■hnst.  G.II.H.  Konzern,  v.  3,  no.  6,  Dec.  1934.  '  p.  147- 
165.   (figures,  equations  reiei'ences) 
Also   -^utom.  Tech.  Zeit.,  v.  38,  no.  14,  July  25,  1935. 

p.  366-367.  ... 

Automotive   Industries,    v.    73,    no.    8,   Aug..   24,    1935. 

p.    238-Li39 .  .  .         .  .    .       .  ,  ' 

Discussion  of  the  damping  of  torsional  oscillations  in  in- 
ternal combustion  engines.   It  is  shown  that  the  use   of 
mean  damping  factoi'  for  internal  combustion,  engines  .leads 
to  incorrect  results.   Investigation  of  diff erent , apparent 
and  actual  daj}iping  processes,  most  important  of  which  is 
claimed  to  be  hystei'esis. 


Grammel,  R.   Die  Drehschwingungen  der  Dlockmotoren,   Ingenieur 
/j:*ch.,  v.  5,  no.  2,  April  ISo-^i.   p.  8.J-91.   (figui'^es,  equa- 
tions, references)      .  .  •   .  ' 

Discussion  of  "corsional  oscillations  of  engines' v-fith  cyl- 
inders in-line.  The  usual  recursion  forinula  is  ■  obtained 
by  a  simplified  method  and  applied  to  a  variety  of  cases 
with  additional-  rotating  masses.  The  frequency  f-ormulae 
are  established  in  simple  forms  with  sufficient  accuracy 
for  design  calculations.  Further  extended, applications 
■  are  indicated.  •  '  ■  -  " 


Klotter,  P:.    Kuppluir;  mechanischsr  Schvv'ingungen.   Ingenieur  Arch., 
v.  5,  no.  3-,  June  1934.   p.  157-1.63.   (figures)--; 

'  T'wo  systems  of  coupled  mechanical  vibrations.,  are  established. 


259 

Kluge,  F.   Eestimmuiig'  kritischer  Drehsclwingungszahlen  durch 
Versuch  und  RechnuA-vj.   ForschuAg  aus  dem  Gebiete  des 
Ingenieurwesens,  v.  5,  no.  6, .Nov. -Dec.  1934.   p.  260-265. 
(figures) 
Also   Z.V.D.I.,  V.  70,  no.  19,  May  11,  1935.   p.  591-592. 

Experimental  and  numerical  determination  of  critical 
•  frequencies  of  torsional  vibrations.   Investigations  were 
made  of  single^ crank,  machine  with  a  flyv^heel.  'liesults 
show  agreement  with  those- obtained  by  taking  reciprocat- 
ing masses  into  cpnsideration,  but,  disagreement,  with  the 
classic  method  of  calculating  torsional  Vibration. and  . 
critical  :speeds  of  crankshafts,-  as  postulated  by  H.  Holzer 
in  1921.  .,  " '  ■. . 


Lutz,  0.    The  Processes  in  Spring-Loaded  Injection  Valves  of 
Solid  Injection  Oil  Engines.   N.A.C.A. ,  Tech.  Mem.  ^o. 
758,  Nov.  1934.   23 -p.   (figures,  reference^-) 
Translated  from   Ingenieur  Arch.,  v.  4,  nc  2^  1933. 
p.  "153-168.         '    .,  ■   ■  . 

Development  and  theoretical  analysis  of  the  equation  of 
motion  of  a  spring-loaded  valve  stem.   It  v;as  found  that 
the  stem  oscillated,  the  oscillation  frequency  being 
consistently  above  the  natural  frequency  of  the  nozzle 
stem  alone,' and  v;hpse  amplitudes  v/ould  increase  in  the 
absence  of  damping. ■ 


Schlaefke,  .K. .   BewegungsverhSltnisse  von  Kurbelgetrieben  mit 
Nebenpleuelstangen.   Z.V.D.I. ,  v.  78,  no.  27,  July  7, 
1934."  p.  831-834.   (figures) 

The  auxiliary  rod  assembly  involves  a  displacement  of 
the  dead  center  position  and  a  chacv^:  in  stroke  of  the 
corresponding  auxiliary  piston,  vmicA  may  <j.ffect  .the 
torsional  vibration  characteristics  of  the-  complete  engine. 


Wassutinsky,  S.  Vibrations  de  Torsion  des  Arbr^-^es  Vilebror^'ims 
et  leurs  Vitesses  de  Resonance  =  Tevh.  i  at  :;m.  et  Aeri.-nne, 
V.  25,  no-.  167,  1934.  p.  97-101-  (figure,:,  tables,  e;^ua- 
tions) 

Torsional  vibration  of  crankshaft  and  their  resonant 
speeds.   This  article  is  based  on  studies  by  ...  Elondei. 
Theoretical  mathem.atical  design  ci..nalys::.;3  with  design 
data  in  tables  and  curves.' 


Grammel,  R.   Die  kritischen  Drehzahlen  bei  Kolbenmotoren. 

Z.A.M.M.  ,  v:.  15,  no.  1-2,.  Feb.  1935.  .p.. 47-51.   (equa- 
tions references)  .... 
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Description  of  clossical  method  of  calculation  of  torsion- 
al vibration  of  crankshafts  by  using  a  table  of  frequency 
functions. 


Johnson,  Vi/.  E.        A   Method  of  Balancing  Reciprocating  Machines. 
A.S.M.E.-Trans. ,  v.  57,  Appl.  Mech.  1935.   p.  AS1-A83. 
(appendix,  figures,  equations) 
Discussion   v.  58,  1936.   p.  A34-A36. 

General  types  of  balancing  problems  are  classified  into 
three  groups:  those  requiring  perfect  balance,  those  in 
which  the  machine  inherently  is  balanced  sufficiently  v\fell 
for  practical  purposes,  and  those  requiring  a  distinct 
compromise,  such  as  single-cylinder  engines.   It  is  a 
method  of  securing  an  optimum  condition  for  the  last  class 
that  is  p-'esented.   The  problem  to  be  solved  here  is  that 
of  obtaining  an  optimum  balance  for  a  simple  compressor 
with  a  vertical,  overhung  crankshaft.   For  purposes  of 
illustration,  the  optimum  will  be  obtained-  for  each  of 
several  criteria. 


Schmidt,  E.    Sch^/ingungcn  grosser  ^-viplitudc  von  Gassaulen  in 
Rohrleitungen.  '"z.V.D.I.,  v.  79,  no.  22,  June  1,  193o. 
p.  671-673.   (figures,  ref<;,rencer) 

Experimental  study  of  vibrations  of  great  amplitude  in 
gas  columns  in  pipe  lines,  such  as  occur  in  exhaust  piping 
of  internal  combustion  eng'ines.   Resonance  piienomena. 


Shannon,  J.  F.   Damping  Influence  in  forsional  Oscillation. 
Inst.  Mech.  Engrs  (London) -Proc . ,  v.  Ijl,  Dec.  1935. 
p.  387-492.   (figures,  tables,  equations,  references, 
bibliography,  discussion) 

Also  Ensrineering,   v.    140,    no.    3649,   Dec.    20,    1935. 

p. ^675-678 5    no.   o650.   Dee.    27.      p.    702-704. 

Investigation  of  nature  and -distribution  of -damping  in- 
fluences in  engine  torsional  oscillation,  and  factors 
controlling  amplitude  at  resonance,  on -small-scale  plant 
so  that  the  effects  of  mass,  x'reruency,  and  anijlitude 
could  be  examined  together  with'  lubrication  and  piston 
ring  effects.   Experiments  carried  out  mainly  on  4.-cyl- 
inder  gasoline  engine,  employing  Geiger  torsio,-';raph. 


Sparrow,  S.  W.   Problems  in  the  Development  of  a  High-Speed 
Engine.   S. A.E.-Jl. (Trans. ) ,  v.  j6,  no.  2,  Feb. -1930. 
p. "^58-69.   (figur-2o)    •  ■■  ■   ■  • 
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The  engine  considered  in  this  paper  is  an  eight-in-line 
of  3  1/16"  bore,  c.nd  4  1/4"  stroke,  having"  a  piston  dis- 
placement of  250  cu.  in.   The  paper  includes  a  discussion 
of  crankshaft  failures  as  the  result  of  torsional  vibra- 
tion of  the  crank sliaft  due  to  inadequate  vibration  damp- 
ing".  Table  shov/in,g  torsional  periods  at  the  speeds  indi- 
cated in  the  absence  of  damping.   Tv^-o  types  of  vibration 
damp.jrs,  the  oscillating  and  I'otating,  are  discussed. 


V/assutihsky ,  S.   Vibrations  de  Torsion  et  Vitesses  Critiques 
de  Resonance  des  i\rbi-es  Munis  d'Accouplements  jJlastiques. 
.  Tech.  Autom.  et  Aerienne,  v.  26,  no.  171,  1935.   p.  115- 
■  lis.   (figures,  tables) 

Theoretical.,  mathematical  study  pertaining  to  torsional 
vibrations  and  critical  resonance  speeds  of  a  shaft  pro- 
vided v/iLh  elastic  couplings.  Various  equations  for 
calculations  tabulated.   Tables  of  constants. 


Appendrodt,  A.   Dampfun^^sfahigkeit  von  Kurbelwellenstahlen. 
Z. V.D.I. 5  V.  oO,  no.  17,  April  25,  1935.   p.  517-518. 
(figui-es) 

The  dan:pin^-  pov/er  of  crankshaft  steels  measured  on  a 
F5ppl-Pertz  vibration  machine,  reading's  being  taken  for 
the  material  as  received  and  a  fter  50,000j  200,000-, 
1.25x10'*^ 5  6.25xl06'^  and  31.25x10*^  reversals.   The  damp- 
ing capacity  varies  v;ith  the  composition  of  the  steel. 
Least  damping-tempered  Cr-Ni-T  steel.   Highest  damping 
by  Siemens  Martin  St.  42-11.   Dampi.ng  alters  with  the 
number  of  reversals,  but  usually  settles  down  to  a 
steady  value  after  6x10^  reversals,  provided  no  previous 
fracture  takes  place. 


Behrmann,  17.   Erm.ittlung  der  Dreheigenschv/ingungszahlen  und 

formen  mehrzlindriger,  mit  zwei  Massen  gekuppelter  Heihen- 
motoren.  V/erft-Haederei-Hafen,  v.  17,  no.  4,  Feb.  15, 
1936.   p.  41-43.  .    . 

Determination  of  natural  toi^sional  vibration  coefficients 
and  iorms  of  multi-cylinder  e.i;;ines  coupled  with  tv/o 
masses.   Method  developed  by  H-.  -'ehrens  and  conditions 
governing  its  apfilication  to  e^^-ines  consistiiig  of  two 
masses.   Ei.amples  given. 


Dick,  J.    Pendulumi  Torsional  Vibration  Absorber.   Engineer, 
v.  162,  no.  4221,  Dec.  4,  19o6.   p.  595. 

,  .  Vibration  absorber,  introduced  in  America,  is  suitable 
for  neutralizing'  aisturbing  harmonic  torques  of  any  fre- 
quency which  is  given  multiple  of  r.p.m..  of  engine. 
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Labarthe,  A.  and  Viclmiews.'-;y,  P..   Etude  de  la  Periode  du  Phen- 
omene  Vibratoire  /.cconpagnajit  la  CombuFtion  dans  les  Mo- 
teurs  a  Explosion.   Inst,  de, France,  Acad,  des  Sciences, 
Conptes  rtendu.s,  v.  202,  no.  8,  Feb.  24,  19J6.   p.  631-631. 

Photo^^ra^hic  recording  of  oressure-tirae  dia£;rams  taK.en 
by  the  photocathodic  iViethod.   On  parts  of  the  dia£-:rams 
correspondi:'i£'  to  the  combustion  process  the  existence 
of  a  vibratory  phenomenon  having  a  frequency  of  the 
oi'der  of  2000  periods  per  second  v/as  discovered.   The 
amplitude  of  thi-se  vibrations  v/hich  are  suptri/apoRed 
on  the  variations  of  pressure  due  to  the  co/nbustion  never 
exceeds,  under  ordinary  conditions,  4  to  5-7b   of  the  max- 
imum  pressure.   Very  much  ,;5reat3r  amplitudes  of  -vibra- 
tion can  be  obtained,  hov/ever,  if  the  compression  ratio 
is  exceeded  or  hi..:hly  detonating  fuels  are  employed. 


Labarthe,  A.,  Vichnie'vsky,  !•(.  and  Sanson   Sur  la  Nature  des 
Ph.^^nomenes  Vibratoires  du&  a  Certaines  Combustions  du 
Fluide  Zvolur.nt  dans  un  I>!oteur  Thermique.   Inst,  de  France, 
Accd.  des  Sciences,  CoinDte"s  Rendus,  v.  202,  no.  IS,  Ma^'- 
11,  lS3u.   p,  1566-1558".   (figures)  "  ■' 

Discussion  of   vibration  phenomena  durin;v-  co.nbustion  in 
an  engine  cylinder.   pLicords  taken  by  cathode  ray  indi- 
cator on  a  C.r.H.  engine  show  presence  of  a  fundanontsl 
vibration  of  frequency  of  2^500  p.:,r  sec,  to.L'ether  with 
second^a'y  vibr:  tions  of  higher  frequency.   Fundrmental 
frequency  is  unaff~ctad  by  piston  position  oi'  engine 
speed,  but  apparently  depends  on  the  engine  bore.   Sec- 
ondary -.vibrations  vary  in  frequency  dm^irig  the  stroke, 
having  a  neximum  of  approximately  16,000  per  sec.  at 
T.D.C.  and  falling  to  5000  per  sec.  at  the  ena  of  ex- 
pansion.  These  vibrations  are  heavily  daniped  and  ai'e 
probably  due  to  v/aves  along  the  cylindei*  axis. 


Lieberherr,  H.   Graphiscne  '-estimi.iuii^g  der  Eigenfrequenz  von 
Drehschv/ingungen.   Cchv'/eizeri.'::che  Bauzei'tun-:,  v.  107, 
no.  25,  June  27,  lCo6.   p.  2'^'i:j-^iil.      (figures,  equaLions) 

A  graphic?''  method  for  detennination  of  j^-erioc  of  torsion- 
al vioi^a.  i  "uis  given. 


Mayer-Schuchard,  C.    Sctovingungen  von  Luftsaulen  mit  grosser 
/uiiplitude.   F  or  s  Chung  she  ft  376,  v.  7,  Jan. -Feb.  1936. 
p.  13-22. 

Oscillations  ox  air  colui:mG  'vitii  ri'eat  anp].iGude  such 
as  occur  m  p'uraps  and  exhaust  pipe  of  in+trnal  combustion 
en^-'ihcs.  Report  of  experiments  carried  out  in  macMne 
laboratoi'y  of  Danzig  Institute  of  Tfcchnolow,y  on  aii'  column 
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oscillating  in  pipe  line,  oscilla'cion  bein^  produced  by 
piston  of  2  cylinder  BI'-W  engine  driven  by  a  DC  motor. 


Neugebauer,  F.   Die  Baustoffdarapfung  in  den  Vi/ellen  leichter 
Trieb'/i/erke.   L.F.F.,  v.  Id,,   no.  2,  Feb.  20,  1&36.   p.57- 
■  ■  60.   (figures,  equations,  bibliography) 

The  object  of  the  investigation  is  to  ascertain  whether 
shafting  of  light  pov;er  plants  can  be  adequately  pro- 
tected against  failure  due  to  ro.tational  oscillations 
by  damping  of  material  of  construction.   Special  attention 
paid  to  the  fact  that  such  shafting  frequently  incorporates 
toothed  Vifheel  geai-ing.   Sufficiently  high  materials  damp- 
ing involves  high  stresses  in  material,  which  set  up  high 
alternating  moments  acting  deleteriously  on  other  parts 
of  the  power  plant.   Final  conclusion  is  that  metals  used 
■in  construction  imist  bo  rendered,  to  a  considerably  higho-r 
degree,  i.iore  amenable  to  daniping. 


PolaK,  -   Tlumi:,nie  drgan  eliretnych  walow  :vorbO'./ych.   Przeglad 
Mechaniczny,  v.  11,  no.  6,  March  25,  1^36.   p.  156-160; 
no.  S,  April  25.   p.  248-252;  no.  9,  May  10.   p.  290-294. 
(figures,  tabl^^s,  bibliot'raphy)   (In  Polish  v.dth  brief 
French  f ,b  s tr- •■  ■  c  t ) 

Discussion  of  the  phenomenon  of  torsional  vibrations  and 
its  causes.   Critical  speeds  and  danger  of  resonance  in 
different  ty^es  of   internal  combustion  engines  discussed. 
Damping  of  torsional  vibrations  in  single-stroke  cranK- 
shafts  of  internal  co abustion  engines.   Determination  of 
various  vibration  factors  and  combatment. 


Rosenzv/eig,  S.   Vibration  Control  of  Internal-  Combustion  En- 
gines.  A.S.iLE.  Meeting  Paper,  June  25,  1936.-  12  p. 

Discussion  of  the  need  of  protection  against  transmission 
•  of  machine  vibrations  and  outline  ot  lavs  governing  their 
'  control.  Various  isolating  materials  discussed  with  rel- 
ative advant-L-ges  and  applications  in  actual  use.   Materials 
cover  natural  cork  in  plates  and  in  unit  housin.g  devices, 
steel  springs,  their  functions  and  applications  to  mach- 
ines with  and  without-  concrete   foundations.   Impoi-tant 
court  decisions  cited  v/hich  '...iphasise  necessity  of  con- 
trollin:-:  vibrations.  . 


Schlaefke,  K.   Der  Sinfluss  des  V-V/inkels  auf  die  Kurbelwell- 
en-BrehschA'ingungen  von  V-Motoren.   Z.V.D.I.,  v.  80,  no. 
41,  Oct.  10,  iej6.   p.  1253-1264.  ,  (figures) 
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Influence  of.  V-cngle  on  toi''sionr;l  vilDi'ation  of  crankshaft 
of  V-engines.   It  is  shewn  ttet  actual'  interrelation  ex- 
ists and  that  for  8  and  12  cylinder  en^-ines  the  most  favor- 
able value  of  angle  is  foiond  by  analyr^is  as  riven.  Example 


Tricomi,  F.   Sulle  \/ibi'azioni  Transvei'sali  di  Aste,  Special- 
mente  di  Sielle,  di  Sezione  Variabile.   Ricerche  di  In- 
generia,  v.  4,  no.  2,  Marcn-April  1&36.   p.  47-53. 

Theoretical  mathematical  analysis  of  transverse  vibra- 
tions of  rods,  particularly  connecting  rods,  of  variable 
cross-section. 


Tuplin,  V.'.  A.   Transient  Torsional  Vibi-ations.   Erigineering, 
V.  141,  no.  3655, Feb.  7,  19cs6.   p.  154-1565  no.  3659, 
Feb.  28,  19o6.   p.  '221-<i22.   (fi'"ures,  refex'ences,  equa- 
tions) 

Sti-esses  associated  with  tJ^ansient  torsional  vibrations 
in  ah  internal  combustion  en^'ine.   A  d^/namical  system 
is  described  v/hich  consists  of  tv-'o  heavy  rotors  connected 
hy   a  single  shaft.   A  di'ive,  vhich  giv-rS  critical  speeds 
of  lov;' order  below  the  running  range,  can  be  represented 
by  such  a  system,  and  the  transient  vibration  stress  fig- 
ures can  be  obtained  in  a  reasonably  accurate  v/ay.  Form- 
ulae for  calculating  vibration  stresses  and  a  method  for 
determining;  ttie  maximum  amplitude  of  vibration  in  accel- 
erating pa.^'t  Lhe  critical  speed  given.   Typical  examples 
given. 


Tuplin,  V/.  A.    Tjie  Effect  of  Changes  in  a  Torsionally  Vibra- 
ting System  on  the  Natui'al  Frequencies  ■  of  the  System. 
Phil.  Mag.,  S.  7,  v.  21,  no.  144,  June  19^6.   p.  1097- 
1111.   (figures,  enuations) 

In  engine  installation,  zhe   normal  procedure  is  to  de- 
sign the  plant  ana  calculste  vibration  characteristics 
after'*;ards.   If  troublesome  critic als  ore   found  within 
running  range,  attempt  is  then  made  to  alter  Ui2   frequency 
by  adjusting  the  inertia  or  torsional  stiff enei'S.  Effects 
of  alt.'i-ation  are  shown,  if  adjustuent  is  applied  equally 
to  every 'member  of  the  system.   If  various ■ elements  are 
altered  in  a  different  degree,  a  .recalculation  of  the 
vibration  chrract'^ristics  is  required.   This  article  shows 
hov/  complete  recalculation  can  be  saved  in  case  of  small 
changes.   The  effect  on  frequency  estimated  from  shape  of 
original  elast.ic  curve. 
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Valve-Gaar  Vibration.   vStudies  \;ith  Cethode 

Ray"  Oscillograpri.   Automobile  En-v^ineer ,  v.  27,  no.  360, 
July  19^i7.   p.  246.   (fi;mre) 

Some  obtervations  on  valve-gerr  vibration  'vhich  were  based 
on  expei-iments  carried  out  .^ith  a  cathode  ray  oscillograph 
for  which  special  devices  were  developed.   Conclusion  is 
that  valve  gears  contribute  a  large  pari,  of  all  engine 
noise  at  high  speed. 


Marti,  W.   Valve  Spring  Surge.   N.A.C.A.  Tech.  i-lem.  No.  813, 

March  1927.   34  p.  (figures,  references,  equations,  biblio- 
graphy) 

Translated  from   Eidgenossichen  Technischen  Ilochschule 
in  Zurich,  1936.   p.  1-20. 

Results  of  expsrimcntal  study  of  oscillatio3iG  v;ith  special 
reference  to  injection  valves  of  Diesel  engines.   Theory 
of  v;avas  in  valva  springs.   Computation  of  amplitude  of 
oscillation  for  single  lift  "oy   harmonic  analysis.  Effect 
of  cam  profile.   Forced  spring  oscillation  v;ith  damping. 
Free  vibration  and  effect  of  pl&y  between  cam  and  iollov;cr. 
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VIBRATION  STUDIES   IN  ALLIED  FIELDS   -   MAGHIl'lERY. 


Cutler,  C.  V/,   Uniform  Methods  of  Calculating  the  Periodic 
Displacement  and  Oscillations  in  Synchronous  Machines. 
A..S.M.E.,  Meetincr  Paper  (San  Francisco),  June  28-July 
1,  1926 o 

Paper  forms  a  basis  for  the  design  of  fl;;,nwheels  for  en- 
-  gine -driven  generators  operating  in  parallel,  the  pres- 
ent rules  applying  only  in  case  of  operation  against  an 
infinite  system.  Develops  a  method  whereby  power  ex- 
change, torque  variations  and  other  phenomena  can  be  ac- 
curately obtained.  General  solution  for  tv/o  engine - 
driven  generators  by  m.eans  of  a  nomographic  chart  given 
in  an  appendix,  also  method  of  constructing  the  chart. 


Rausch,  E.   Maschinenf undamente .  Bauingenieui',  v.  7,  no.  44, 
Oct.  29,  1926.   p.  859-S63;  no.  45,  Nov.  5.   p.  877-882. 
(figures) 

Discusses  mass  of  foundations,  derivations  of  formulae 
for  vertical  and  longitudinal  vibrations,  movemients  of 
foundations  and  their  causes,  turbine  foundations,  ef- 
fect of  steam  pipe  lines,  calculation  of  forces  in 
masses  in  rotation,  reciprocation  or  impact  motion,  ad- 
vantages of  rigid  foundations,  admissible  stresses  in 
cases  of  periodic  loading. 


Speiser,  V/,   Isolierung  gegen  Gerausche  una  Erschutterungen. 
Dingier 's  Polytechnisches-Jl. ,  v.  341,  no.  11,  June 
1926.  p.  117-120.   (figures) 

Discusses  insulating  properxies  of  cork  and  use  of 
"Korfund"  sheets  of  cork  wood  in  iron  frames  for  foun- 
dations of  various  machines  to  eliminate  vibration, 
also  resulting. m  smoother  running. 


Prager,  W.   Die  Berechuiung  der  Eigenschwinguiigen  von  Rahraen- 
fundaruenten.   Bauingenieur ,  v.  8,  no.  8,  Feb.  19,  1927. 
p.  129-131.   (figures) 

Derives  tneoretical  formulae  an;.,  gives  curves  for  eval- 
uating the  factors  needed  in  calculating  the  period  of 
vibration  of  frame  foundations  of  turbines  and  other 
machinery. 
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Den  Plartog,  J.  P.   Vibration  of  Frames  of  i^lectrical  I'a- 

chines»  A.li.M.E.-Trans . ,  v.  50,  APM  50-6,  19kS.   p.  1- 
6.   (appendix,  fif^iu'es,  discussion)      '.  .  . 

In  connection  v/ith  the  attempts  to  reduce  the  noise  of 
electrical. machinery  in  general,  and  more  especially 
of  small  motors  for  domestic  use,  it  is  .of  importance 
to  be  a.ole  to  calculate  the  natural  frequency  of  vibra- 
tion.  It  is  shown  that  the  fr^xue  v^hich- usually  emits 
a  large  portion  of  the  total  noise,  can  in  many  cases, 
be  regarde'd  as  a  part  of  a  ring  with  rigid  ends.   For- 
mulae and  curves  are  given  in  the  paper  for  tap  calcu- 
lation of  the  fundamental  frequency.   The  derivation 
of  these  formulae  is  .given  in  an  appendix. 


Den  HarLog,  J.  P.   Vibration  of  Frames  of  Electrical  Ma- 
chines,  i^. o.i.I.E. -Trans.  ,■  v.  oO,  APM  60-11,  1928. 
p.  9-11.   (figures) 

Paper  gives  a  formula. and  curves  for  the  calculation 
of  the  natural  frequency  of  frames  v;ith  a  considera- 
tion of  the  flexibility  of  tne  f-eet.  As  an  illustra- 
tion, an  example  met  in  practice  is  discussed  in  de- 
tail. 


Kammerer,  F..   Der  3etri.eb,  und' die  Instandhalt'ong  von  Was- 
serkraftanlagen.  Zeit.  des  Bayt;risch.;r  Havisions- 
Verein,  v.  32,  no.  7,  April  Is",  1928.   p.  77-80,  no.  9, 
Ma.> p.  109-112 .   ( f igur e s ,'  bibliography } 

..  General  analysis  of  x"actors  in  operation  of  hydroelec- 
tric plants^  silting,  cavitation  of  turbine  parts,  res- 
onance vibrations  in  machinery  and  ot.her  causes  inter- 
fering with  operation.  General  rules  of  operaf.on  .ind 
maintenance. 


Stone,  M.   Stress  Analysis  in  Electrical  xiotating  Machinery. 
A.S.iu.L.-Trar.s. ,  v.  60,  APM  60-16,  192S.   p.  67-79. 
(appendices,  figures,  references,  discussion) 

Author's  discussion  covers  principally  the  analysis  of 
stresses  in  ^jlectrical  machinery.   Other  main  groups 
of  mechanical  proolems  concerning  vibration  and  bal- 
ancing of  generators  and  motors  are  briefly  dealt  with 
in  early  part  of  paper o 


Maschinen-  und  Fundamentschv^ingungen.  Elek 


trizitaets-'/irtschaft,  v.  28,  no.  492,  Se,)t.  1929.   p. 
486-438 . 
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Brief  review  of  causes  and  remedies  of  vibration  in 
large  machinery  of  any  kind  in  modern  practice.  Short 
notes  on  papers  read  before  special  convention  of  the 
Verein  Deutscher  Elektrizitaetswerke . 


Mueller,  P.  Schwingungen  von  Fundamenten  Hotierender  t.la- 
schinen.  izsauingenieiir,  v.  10,  no.  13,  March  29,  1929 
p.  228-234.   (figures,  references) 


ZJ  . 


Comparison  of  the  results  of  model  tests  with  theoret- 
ical determination.  Constrained  vibrations  of  coupled 
systems.  Constrained  vibrations  in  ground  and  in  uni- 
formly homogeneous  elastic  material. 


"Keldur"  Vibration-Insulating  and  Sound- 


"proofing  Material.  American  Machinist,  v.  72,  no.  19, 
L:ay  8,  1930.   p.  783. 

..resilient,  rubber-like  material,  held  between  layers  of 
coarsely  woven  jute  cloth  or  burlap,  tends  to  deaden 
noise   and  check  vibration  and  is  not  subject  to  de- 
terioration in  presence  of  oil  and  will  not  harden.   Pos- 
sesses durability  against  mechanical  and  chemical  dis- 
turbances and  will  retain  elasticity  alniost  indefinitely. 
It  can  be  used  for  either  light  or  heavy  equipment  such 
as  drop  hammers,  motors  and  generators,  etc. 


Crespo,  R.   Sobre  el  Empleo  de  Materiales^Amortiguadores  de 
"la  Vibraciones  en  la  Cimentacion  de  Maquinas .  mgen- 
ieria  Nav^lj  v.  2,  no.  6,  Feb.  1930.   p.  49-55. 
(figures) 

Use  of  vibration-damping  material  in  machinery  founda- 
tions discussed.  •    ■ 


Nolle,  -.   Der  heutige  Stand  der  Forschungen  auf  dem  Ge- 

biete  der-  llaschinen-  und  Fundamentschwingungen.  Archiv 
fiir  Waermev/irtschaft  und  Dampfkesselwessen,  v.  11,  no.  6, 
June  1930.   p.  207-210.   (figures) 

Study  is  based  on  the  works  of  Blaess,  Geiger,  Beyer, 
Ehlers,  Hort,  Hausch,  Nolle,  Iieuter,  Lupberger,  Zeuner 
and  Marguerre  read  before  the  Vereingung  der  i^lektrizi- 
taetswerkc,  April  25,,  1929,  and  of  Kayser,  published  in 
"Z.V.D.I.,  1929.  Critical  speed  and  balancing  of  rotors", 
formula  for  oscillation,;;  determination  of  vibratory  prop- 
erties of  different  foundations. 
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Tirans  .  y  v .  -  .5£ , ,  /t;Kd..  62-1 ,  -iSiOO .' :  ^p"';..  1- 
1lai)leS)-'ref'erences;^ .  cLiscuasion,)'~ 


.iij  .- 


.1.  ■  •  (-'f i-gui*es , 


Natural  frequency  of  machine  parts  as  related  to  the 
noise  problem  in  machine  operation  discussed  in  a  gen- 
eral aaniier.  Vibration  phenomena  in  discs  and  rings 
are  described  in  detail,  .following  vi'hich  the  author 
discusses  the  manner  in  which  a  gear  vibratos- at  Its 
natural  frequency,.  .  Ail-  empirical  formula  is-  given  for 
the  natural  fi'equency  of  a  gear  in  terms'  of  its  dimen- 
sions and  material ., 


Rice,  G.  a:.liminating  Vibration  iri  High  Speed  Machinery 
witii  Rubber  Foundations.  Rubber  Age,  v«  28,  no.  2, 
Oct.  25,  1930.   p.  85-36.   (figures) 

A  concrete  siab:>pn  a.  rubber  foundacion  makes.,  a.. floor- 
ing for  higii  speed  macninery  that  will  greatly  reduce 
and  often  elir.iinate  viorations  usually  accompanying 
-  heavy  machinery.;  i.ietiiou.  of  construction  and  advantages 
are  given.     ..:'■--;   ■ 


Timoshenko,  S.   Recent  Developm.ents  in  the  Application  of 
Mechanics  to  Machine  Design.  Kiechanical  Engineering, 
v.  52^  no.  6,  June.  1930..  p.  607-610.   (figures,  equa- 
tions, references) 

Problems  involved  in  the  calculation  of  natural  frequen- 
cies of  vibration,  of  structures  and  of  critical  speeds 
of  rotating" machinery  ai'e  consi'derea.  '  ■ 


Eksergian,  R.   ; Dynamic  •Analysis  oi"  Machines.  Franklin  Inst.- 
Jl.,  v.  211,  no.  3,  Iwarch  1931.   p.  353-3r,C.   (figures) 

Analysis  of  mechanisms  subjected  to  common  rotation;  os- 
cillation of  synchronous  machine  connected  v;itrx  engine 
m.echanism^  torsional  oscillations  in  engine  shafts;  time 
vector  analysis  of  torsional  oscillations. 


Fuhrmamij  O.   jSei'echnurig  eines  Generatorfundamentes  mit  steh- 
eiider  Welle,  t^auingenieur,  v.  12,  no.  22-23,  May  ,29, 
1931.   p.  'il7-'±21.   (figures) 

Detailed  design  of  frame  foundation  for  27,000  hp.  ver- 
xical  electricvgeneraxor .  Effect  of  vertical  and  hori- 
zontal vibrations  on  foundations.  Vibration  of  tv-zo-hinge 
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frame  under  various  conditions,  critical  speed  of  shaft 
and  short-circuit  moment. 


Holia,  A.  R.   Svingninger  I  Liaskindele.   Ingenioren  (Copen- 
hagen), V.  40,  no.  25,  July  11,  1931.   p..  337-346. 
(figures) 

Consideration  given  to  tne  theoretical  aspects  of  the 
principal  types  of  vibrations.  Plarnonic  analysis  of 
vibrations  in  internal  combustion  engines.  I.Iethods  of 
damping. 


Hull,  E.  H.   Influence  of  Damping  in  the  Elastic  Mounting 

of  Vibrating  Machines.   A.S.LI.E.-Trans. ,  v.  53,  APLi  53- 
12,  1931.   p.  155-166.   (appendix,  figures,  equations, 
references,  discussion)       '.'' 

Also   Mechanical  Engineering,  vl '  53,  no.  11,  IIov.  1931. 
'  p.  805-809. 

•  Paper  considers  the  elastic  material  for,  and  design  of, 
elastic  mountings  intended  for  the  prevention  of  trans- 
mission of  vibration  from  electrical  apparatus  into  the 
structure  of 'buildings.   It  was  shown  analytically  that 
damping 'or  internal  friction" in  an ' elastic  mounting 
causes  additional  transmission  through  the  mounting. 
An  apjjaratus  was  built  to  compare  directly  the  effect- 
iveness of  m.aterial  proposed  for  elastic  support.  Drift 
tests  v/ere  made  to  aid;  in  .determining  the  best  material 
for  this  work.  As  an' example, '  incOrpot'ation  of  rubber 
in  a  mounting  for  a  15  hp.  induction  motor  is  described. 


Hull,  E.  H.  and  Stewart,  W.C.  Elastic  Supports  for  Iso- 
lating P.otating  i,:achinery.  Electrical  Engineering, 
v.  50,  no.'  5,_.iuay  1931.   p.  347-349.   (figures,  refer- 
ence) 

Elastic  supports  can  be  made  to  isolate  from  two  types 
of  disturbance  -  shocks  of  any  frequency  typified  by 
automobile  spring  suspension,  or  from  vibration  of  one 
or  several  known  and  constant  frequencies.  Supports 
described  fall  in  the. second  class,  the  function  of 
these  supports  being  to  isolate,  not  absorb 5  vibration. 


Ogawa,  T.   Effect  of  Vibration  on  Electrical  ivlachinery  and 

ii.pparatus.   Inst..  Elec .  Engr.  ( Japan) -Jl.,  v.  51,  no.  1, 
■  Jan.,  1931.   p.  ^-lO.-  (In  Japanese  with  English  abstract) 
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Vibrations  of  higli-Gpeed  motors  are  treated,  and  the 
phenomena  of  first  and  hi^/her  order- critical  speeds 
are  discussed.  Torsional  vibrations  of  shaft  systems 
direct-coupled  to  Diesel  engine  with  one  or  more  ar- 
matures ,  vibration  absorbers ,  effects  of  vibration  and 
its  remedy. 


Develops  Device  to  Eliminate  Iviachine  Vi- 


bra'cion.   Iron  Age,  v.  130,  no.  1,  July  7,  1932.  p.  14. 

Device  oeing  developed  by  T.  A.  Edison,  Inc.,  Orano-e , 
N.  J.,  to  eliminate  or  greatly  reduce  vibiation  from 
mechanisms  v^rhich  are  subjected  to  forces  tending  to  set 
up  such  vibration. 


KatGl,  I.   La  Protection. des  Fondations  des  r!achines  contra 
les  Effets' des' Vibrations.   Genie  Civil,  v.  lOO,  no.  3, 
Jan.  16,  1932.   p.  67-69.   (figures) 
Also   Concrete  and  Cons.truction  Engineering,  v.  27, 
no.  4,  ai.pril  1932.   p.  L'28-229. 

Principles  of  design  of  machine  founaations  taking  into 
account  the  effect  of  vibrations  largely  based  on  a 
paper  by  E.  Kausch  in  Bauingenieur, .  v.  7,  nos.  44-45, 
Oct.  29,  ITov.  5,  1926.   p. 869-863,  877-882. 


Lewis,  F.  M.   Vibration  During  Acceleration  Through  a  Cri- 
.  tical  Speed.   A.S.M.E.-Trans . ,  v.  54,  APM  54-24,  1932. 
p.  253-261.   (figures,  equations,  references,  discussion) 

Gives  an  exact  solution  of  the  problem  of  running  a 
system  having  a  single  degree  of  freedom  and  linear 
damping  through  its  critical  speed  from  rest  at  a  uni- 
form acceleration.  An  exact  expression  is  found  for 
the  envelope  in  whicn  are  located  tho  maximujn  ampli- 
tudes.  The  results  are  plotted  for  various  rates  of 
acceleration  and  for  various  dampings. 


Peineke,  W.   Dauerbruche  durch  Drehschv^/ingungen  an  elek- 
ti'ischen  Antrieben.  Maschinenbau,  v.  11,  no.  15,  Aug. 
4,  193k..  p.  313-316.   (figures) 

Examples  of  failure  of  shafts,  gears,  and  fans  due  to 
vibrations  in  shafting  of  electric  drives. 


Stone,  M.   Kon-Unilateral  Oscillations.  Franklin  Inst.- 
Jl,,  V.  214,  no.  6,  Dec.  1932.   p.  633-646.   (figures, 
equations,  references) 
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Shows  the  nature  of  oscillatory  phenomena  involved  in 
the  parallel  operation  of  A.C.  generators  by  governor- 
controlled  prime  movers  to  be  either  stable  or  unstable, 
depending  on  the  magnitude  of  the  various  electrical  and 
mechanical  quantities  in  the  system.  Further,  such  sys- 
tems are  non-unilateral  coupled  systems,  and  thus  classi- 
fy themselves  as  systems  capable  of  self-induced  vibra- 
tions. 


Turcott,  D.  B.   Torsional  Vibration  -  How  to  Prevent  It. 

Product  Engineering,  v.  3,  no.  2,  Feb.  1932.   p.  79-81. 
(figures,  equations) 

Also        Pov\fer,    v.    75,    no.   9,   March  1,    1932.      p.   329-331. 
Mechanical  World,   v'.    91,    no.   2362,   April  8,    1932, 
p.    341-342 o 

Motors  running  at  high  speed  and  fed  from  .a  frequency 
changer  are  subject  to  a  vioration  whicn  is  peculiar  to 
the  circurastances.   The  causes  of  this  vibration,  in 
which  critical  speed  is  a  major  factor,  are  investigat- 
ed.  Suggestions  are  maae  on  how  the  trouble  may  be  a- 
voided. 


Lord  Plate-Form  Vibration  Absorption  Mach- 
ine Mountings.  American  Machinist,  v.  77,  no.  10,  May 
10,  1933.   p.  320.   (figures) 

Device  to  protect  instruments  and  machinery  from  shock 
and  vibration,  made  in  three  designs  -  square  plate, 
round  plate  and  stamped-  holder.  Hubber  is  bonded  to 
metallic  elements  and  takes  stress  in  shear.   Character- 
istic is  the  fact  that  the  mountings  are  many  times  as 
stiff  radially  as  axially.   This  permits  a  suspension 
comparatively  stable  in  any  direction,  with  a  low  nat- 
ui^al  frequency  in  the  direction  of  vibratory  thrusts. 
At  the  same  time,  the  hysteresis  or  internal  friction  ' 
of  the  rubber  reduces  the  a'aplitude  at  resonance  and 
daiups  out  repeated  oscillations.  Description  of  plate- 
foi'm  mounting. 


^^ Floating  Pov/er  for  Machines*  American 

Machinist,  v.  78, 'no.'  4,  Feb.  14,  1934.   p.  146. 

A  manufacturer  has  overcome  p-iotor  vibration  by  mounting 
the_motor  on  rubber,  driving,  through  V-belts. 

^  ''\        i 

Rubber  Motor  Mounting  Proved  Effective. 

Scientific  Aiuerican,   v.    151,   no,    1,  July  1934.      p.   34- 
35-.      (figure) 
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GliOW0  the  efxec,tiveness  in  damping'  cut  vibrations  of  the 
rubber  ruountings  used  by  General  Llectric  on  its  latest 
appliance  raotors. 


j3ielit2,  F.  and,  Maduschka,  h'        Mechanische  SGh'vingun^;en  ini 
Maschinenbau.   ForschuhgSiieft  368,  Sept. -Oct. ^1934.   30 
p.   (figures,  tables) 

In  his  first  paper,  Dr.  Bielitz  discusses  the  inversion 
of  linear  vine chanical  vibrating  systems,  and  applies  the 
results^ to  various  practical  problems  of  damping  the  vi- 
brations of  machinery.   In  the  second  paper.  Dr.  Mad- 
uschka  gives. a  mathematical  study  of  the  vibrations  of 
block" foundations  for  machinery.         ■  ' 


Brown,  F.  H.   Lateral  Vibration  of  Hing-Shaped  Frames. 

Franklin  Inst.-Jl.,  v.  1:18,  no.  1,  July  1934.  p.  41-48. 
(appendix,  figures,  tal)leE,  references) 

The  frame  is  regarded  as  a  circular  segment  of  about 
320  degrees  with  encastre  enas .  An  expression  is  formed 
for  the  potential  energy  of  strain  and  the  kinetic  en- 
ergy of  vibration,  and  an  approximate  result  is  ootained 
.  for  the  frequency  of  vibration  Vi^hich  is  within  3%  of  the 
■observed  values. 


Diegmann,  H..   Vermeidung  von  Maschinenschaden  dui'ch  Erschiit- 
iterurigsbekaiiipfung.  V/arme,  v.  57,  no.  16,  April  14,  1934. 
,p.  244.   (table).' 

Brief  note  on  prevention  of  injury  to  machinery  by  vi- 
bration absorption.  Lata  concerning  efficacy  of  various 
formes  of  cork  in  preventing  transmission  of  vibration 
from,  foundation  blocks  to  ground.   Tables  given  showing 
the  elastic. and  damping  characteristics  of  natural  cork 
and  various  compositions. 


Grey,  li.   B.   Prevention  of  Vibration  and  Noise.   Inspection, 
V.  6,  no.  1,  Jan-.  1934.,  .p.  1-24. 

Also.  ■  Lie chanical  World,  V.  94,  no.  2447,  Nov..  24,  1933'.' 
p.  1124-1125 o;  no.  2448,  Dec,  1.   p.  1148-1149. 

Three  classes  Into  which  vibration  can  be  divided  and  in- 
to whicli  machinery  can  be  divided  for  the  purpose  of  iso- 
lation. How  transmission  takes  place ^  foundations;  prop- 
erties Vi/hich  resilient  material  for  isolating  foundation 

should  possess;  springs;  isolating  sensitive  apparatus; 
anti-vibration  devices;  vibrograph  instruments;  harmonic 
balancirxg  gear. 
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Leonbai'dt,  H.  W.  P.   Vibrations  in  Machinery.  Machinery 
(London),  v.  465  no.  1156,  Dec.  6,  1934.   p.  367-371 > 
(figures) 

Causes,  effects  and  methods  of  elimination  of  vibra- 
tions in  machinery. 


Popp,  Po   Beitrag  zur  experimentellen  Untersuchung  schwing- 
u^igsdaiTipfender  Untertagen  fiir  I.Iaschinen.   Zeit.  Tech  . 
Phys.,  V.  16,  no.  10,  Oct.  1934 c   p.  391-397 .   (figures, 
references) 

Contribution  to  experimental  study  of  damping  pads  for 
viDrating  m.achinery.   Theoi'etical  principles  and  de- 
scription of  experimental  arrangement  and  experiments. 
Analysis  of  results  showing  influence  of  amplitude  of 
force.   Frequency  relation  of  elasticit2/"  and  absorption 
pad.   Relation  between  spring  effect  and  adsorption  to 
its  surface . 


Ausgleich  von  Drehschwingungen  bei  Maschinensatz- 
Fordertechnik  und  Frachtverkehr,  v.  27,  no.  15-16, 


Suss,  G. 

en.   F^ 

July  27,  1934.   p.  172-174,  no.  17-18,  Aug. '24.   p.  197- 

199.   (figures,  equations) 


Compensation  of  torsional  vibrations  in  machinery  sets. 
Discussion  of  oscillation  vv^hich  may  result  from  unequal 
degree  of  irregularity  in  two  coupled  machines  and  sug- 
gestions made  of  various  methods  by  v;hich  these  viora- 
tions  may  be  compensated. 


Thui'n,  A.  and  Oeser,  K.   Guiiimigefederte  Maschinen.  Z.V.D.I., 
v.  78.  no.  19,  May  12,  1934.  p.  5&7-5C9.   (figures, 
references) 

Experiments  furnished  zhe   elastic  "and  damping  coeffi- 
cients of  rubber  for  the  calculation  of  rubber  cylin- 
ders, v/hich  are  used  successfully  to  damp  .the  trans- 
mission of  vibration  and  noise  from  machines  through 
their  foundations..  The  life  of  a  cylinder  depends  on 
the  quality  of  the  rubber  and  temperatui'e  rise. 


Zeller,  W.   Querschnitt  durch  den  Stand  der  Schwingungsiso- 
lier.-Technik  bei  Maschinen,  Maschinen  Scnaden,  v.  11, 
no:  9,  1934.   p.  137-140. 

Heviev/  of  technology  of  vibration  damping  of  machines. 
Damping  of  rotating  and  percussion  machines.  MaLerials 
and  machinery  elements  employed  in  damping. 
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Vibration  Eliminator.  American  llachinist, 

V.  7&,  no.  12,  June  5,  1936.   p.  446.   (figure) 
Also  ,  Iiachine  Design,  v.  7.,  no.  6,  June  1936.  p.  62- 
63 .       '      ; 

Vibration  eliminator  incroduced  consisting  of  a  base 
stamping  and  supporting  housirig'  to  which  the  base  of 
a  machine  may  be  rigidly  fastened.   Isolating  material, 
natural  cork,  is  not  affected  by  v/ater,  oil  or  tempera- 
ture changes.  Does  not  take  a  permanent  set  under  ex- 
cessive loads. 


Coupling  Reduces  Vioration.  Machine  De- 


sign, V.  7,  no.  6,  Jiune  1935.   p.  63.   (figure) 

Elimination  of  the  transmission  of  noise  and  motor 
torque  vibration  from  tna  motor  to  the  driven  shaft  is 
the  principle  on  which  the  drive  coupling,'  for  fraction- 
al horsepower  motors  being  offered  by  Guardian  Utili- 
ties Co.,  Chicago,  111.,  is  designed.  Made  of  flexible 
rubber,  the  coupling,  treated  to  resist  the  action  of 
oils,  is  offered  in  various  lengths  to  eliminate  the 
need  for  shaft  extensions. 


Thum,  A.  and  Oeser,  K.   Ilubber  Dampeners  for  Stationary 
Machines.  Material  Testing  Inst,  of  the  Tech.  Hocii- 
schule,  Darmstadt,  Berlin,  1935.   (In  German) 

The  use  of  rubber  to  dampen  tno  vibrations  of  machinery 
is  discussed  both  theoretically  and  practically  in  this 
article,  the  first  on  this  specific  subject.   The  elas- 
tic properties  of  rubber  are  described,  formulae  for  de- 
signin^j  rubber  dampers  are  developed  and  examples  are 
given  of  their  use  in  the  foundations  of  engines,  etc. 


Tuplin,  W.  A.   Torsional  Vibration  in  Machinery.  Mechanical 
V/orld,  V.  98,  no.  2537,  Aug.  16,  1936.   p.  143-146. 
(figures,  table) 

Description  of  general  principles  of  torsional  vibration. 
Explains  the  terminology  and  outlines  the  calculations 
necessary  to  safeguard  against  troublesome  vibration. 
Mathematical  work  purposely  avoided. 


Korfund  Type  "T"  oeismo-Damper .  American 

Machinist,  v.  80,  no.  4,  Feb.  12,  1936.   p.  177. 

Description  and  application  of  the  device  for  vibration 
isolation  for  medium  and  heavy  machinery. 
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Isolate  Vibration  -  If  It  Must  Be  Present. 

Machine  Design,  v.  8,  no.  4,  April  1936.   p.  34-36,  79. 

Result  of  laboratory  and  field  tests  made  by  a  large  in- 
dustrial concern  on  the  use  of  felt  as  a  vibration  iso-  • 
lator  for  machinery. 


Preventing  the  Transmission  of  Machinery  Vi- 


bration.  Mechanical  World,  v.  100,  no.  2588,  Aug.  7, 
1936.   p.  127.   (figures) 

Rubber  stretched  evenly  between  two  concentric  steel  tubes 
permits  a  certain  movement  of  the  tubes  without  surface 
friction.  This  is  the  Silentbloc  principle,  which,  as 
described,  has  recently  been  applied  to  "cht  damping  of 
machinery  vibrations .  •         -   ■ 


Vibro-Insulator.  American  Machinist,  v.  80, 

no.  23,  Nov.-  4,  1936.   p.  939. 


Three  -types  of  vibration-damping,  rubber-to-metal  mount- 
ings develof^ed  by  tne  Goodrich  Co.   Description  of  mount- 
ing designed  for  bases  of  machines,  electric  and  combus- 
tion motors,  generators,  vibrating  screens  and  recipro- 
cating mechanisms. 


Gillen,  G.  M.   Profiles  for  Propellers.  Amer.  Welding  Soc- 
Jl.,  V.  15,  no.  6,  June  1936.   p.  9-10.   (figures) 

New  propeller  profiling  machine  designed  by  the  Engineer- 
ing and  Research  Corp.  for  cutting  the  profiles  on  metal 
blades  for  airplane  propellers  accurately  to  0.002  in. 
Machine  details  given  v;ith  reference  to  the  elimination 
of  vibration  in  the  bed. 


Smith,  K.  W.   Rubber  Mounting  Solves  Vibration  Problem. 
Povjer,  V.  80,  no.  12,  Dec.  1936.   p.  681-682, 
Also   Rubber  Age,  v.  40,  no.  4,  Jan.  1937.  p.  226. 
(figure) 

Description  of  mounting  used  to  solve  the  vibi*ation  prob- 
lem present  in  a  blower  at  the  Ox  Fibre  Brush  Go.  of  Sey- 
mour, Ind. 


Silss,  G.   Betriebsstorungen  an  Maschinen  durch  Drehschwing- 

ungen.   Praktische  Maschinen-Konstructeur,  v.  69,  no.  13- 
14,  July  1936.   p.  176-179. 
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Operating  failures  en  jraacliinei-'y  reculting  from  torsion- 
al vibrations,   biioi't  graphical  study. 


liembinski,  S.   Une  Hypo these  Nouvelle  Concernant  la  Resist- 
ance des  Pieces  de  Machines  Soumises  au::  Vibrations. 
Tech.  Autom.  et  Aerienne,  v.  L7,  no.  174,  19o6.   p.  77- 
80.   (figures) 

'v'/hen  it  is  difficult  to  discover  the  cause  of  rupture 
in  machinery,  in  most  cases  it  may  be  found  to  be  the 
amplification  phenomenon  of  resonaiice.   This  hypothesis 
is  introduced  by  the  autlior  v;ith  the  expressed  wish  of 
exoerinientation  in  laboratories. 


Hansel,  L.  H.   The  Vibration  Isolation  of  Machinery.  Elec- 
trical Enginecrin^^^,  v.  56,  no.  6,  June  iPb7.   p.  735- 
738.   (figures,  references) 
Also    Steel,  v.  99,  no.  2.0,  Nov.  16,  1936.   p.  40-44. 

Discusses  the  general  principles  of  vioration  isolation 
(vertical  and  horizontal)  for  machinery.   Indicates  the 
common  errors  made  in  installation  (such  as  oridging) 
and  the  means  for  their  correction. 


VIBRATION  STIJLILS  IN  ALLIED  FIELDS  -  SHIPS 


Cole,  A.  P.   The  Natural  Periods  of  Vibration  of  Ships. 

Inst.  EngTs.  and  Shipbldrs.  in  Scotland-Trans  <. ,  v.  72, 
1928-1929.   p.  43-86.   (figures) 

Purpose  of  paper  is  to  introduce  nev;  formulae  for  the 
calculation  of  the  periods  of  flexural  and  torsional 
vibrations  and  to  indicate  certain  approximations  which 
may  be  reasonably  introduced  whereby  labor  involved  in 
evaluating  these  periods  is  appreciably  reduced. 


Gurry,  M.   \/hy  Not  Propel  Boats  by  Vibration?  Scientific 

AmericBJij^v.  141,  no.  1,  July  1929.  p.  56-57.   (figures) 

A  study  of  the  vibratory  principle  of  propulsion  in 
nature,  £md  the  possibility  of  utilizing  it  for  driving 
water  craft. 


Horn,  F.   Einfluss  lokaler  Gev^ichtsanderungen  auf  die  Ligen- 
schv(/ingungszahl  von  Schiffen.   Schiffbau,  v.  30,  no.  22, 
Nov.  20,  1929.   p.  525-530.   (figures,  equations,  ref- 
erences) 

Investigation  of  the  Schlick  formula  for  vibration  fre- 
quency.  The  author  shows  that  frequency  is  definitely 
sensitive  to  v^eight  distribution.  Weight  removed  from 
position  of  greatest  amplitude  of  vibration  has  the 
greatest  effect  in  changing  frequency  and  weight  re- 
moved from  the  node  has  no  effect.  Numerical  e;:ample 
considered  and  refers  to  cargo  vessel  of  110  m.  in 
length  and  9000  "cons  displacement. 


Lewis,  F.  M.  Ship  Vibration.  V/orld  Engineerii-ig  Congress, 
Tokyo-Proc,  Paper  No .  457,  v»  29,  part  I,  (Shipbuild- 
ing and  Marine  Engineering),  1929.  p.  193-212.  (fig- 
ures, bibliography) 

Discussion  of  exciting  causes  and  normal  modes  of  vibra- 
tion of  hull  sti^ucture,  vibration  producing  _ forces  of 
marine  propellers.   Keciprocating  steam  engine  and  Die- 
sel engine  are  similar  in  their  vibration  producing  char- 
acteristicsj  torque  reaction  ajid  torsional  vibration^ 
turbines  and  auxiliary  machinery.   Computation  of  natural 
frequencies  of  hull^  effect  of  hull  structure  upon  vi- 
bration. 
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Mouilin,  Eo  13.  Sone  Vibration  Fi'oblems  in  Naval  Architec- 
ture.. Tiiird  Inter.  Cong,  for  Appl. -I.Iech.-Proc  . ,  v.  5, 
Aug.  1&30.   p.  c.S~30.   (figures,  references,  aiscussion) 

IroDlem  of  predicting  the  freciuency  of  two  or  three  node 
vibrations  of  a  ship's  hull  is  divided  into  three  sec- 
tions: (1)  calculation  of  the  frequency  of  a  free-fr^e 
oar  whose  line  aensity  ana  stiffness  may  vary  in  any 
manner  along  its  lengthy  (2)  allowance  to  be  made  foi' 
sudden  changes  of  stiffness,  such  as  occur,  for  exaiuple, 
at  an  expansion  point;  (3)  effect  of  surrounding -water, 
v;hich  has  a  pronounced  influence  on  the  period  of  vi- 
bration and  on  the  damping.   The  classic  formulae  of 
Schliek,  comparing  the  ship  with  a  uniform  free-free 
bar,  are  used. 


Hoop,  V/,  p.   Natural  "Frequencies  of  Hull  Vibration.   Soc. 
Naval  Architects  and  l.iarine  Engrs. -Trans . ,  v.  38,  Nov. 
13 J  H'30»   p.  135-145.   (appendix,  figures,  tables, 
discussion) 
Also   Marine  Bng'i?.  and  Shipping  Age,  v.  35,  no.  12, 

Lee.    1930.    ^p.    680. 

Shiobldr.    and  I.iarine  Eng'ine  Bldr.,    v.   38,    no. 

251",  April  1931.   p.  316-317. 

Description  of  an  experiment  conducted  in  the  U.  S.  Ex- 
periment Model  Basin,  Navy  Yard,  'u/ashington,  D.  C,  the 
object  of  which  was  to- make- accurate  estimates  of  natur- 
al frequencies  for  use  in  design  and,  furtner;  to  ob- 
tain data  on  actual  elastic  characteristics.  The  re- 
sults of  tests  conducted  with  this  object  in- view  are 
given. 


Sulzer,  r-i.   'Causes  and' Prevention  of  Vibration  in' Motor- 
Ships  .   Inst.  Naval  Architects-Trans.,  v.  72,  1B30.  p. 
151-iei.   (figures) 
Discussion   p.  174-196. 
Also   Shipbldg.  and  Shipping  P.ecord,  v.  35,  no.  16,. 

April  17,  1930.   p.  497-499. 

Engineering,' V.  129,  no^.  3364,  April  25,  1930. 

p.  551-554.   Discussion  -  p.  529-530. 

Engineer,  v.  149,  no.  3876,  April  25,  1930.   p. 

46S-469 .   Discussion  -  p.  453-455. 

Shipbuilder,  v.  37,  no.  238,  April  1930.  p.  453- 

465. '  -         . 

Marine  Sngr.  and  Motorship  Bldr.,  v.  63,  no.  632, 

May  1930."  p.  186-189. 

British  Motorship-,  v.  11,  no.  122,  May  1930.   p. 

76-78. 

Snlzer  Technical  Review,  no.  3,  1930.  p.  6-16. 

Attention  first  devoted  to  torsional  vibration  in  crank- 
shafts and  intermediate  shafting.   Of  greatest  interest 
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are  conclitiorivS  of  6,  8^  10,  and  possioiy  12-r;ylind.er  en- 
gines which  come  into  consideration  mostly  for  passenger 
vessels.  Vibration  of  hull  may  originate  from  free 
forces  and  moments  from  any  part  of  machinery.  Ampli- 
tudes increase  with  increase  of  imposed  forces. 


Taylor,  J.  L..   Vibi'ation  of  Ships.   Inst.  Naval  xlrchitects- 
■  '   Trans.,  v.  72,  April  11,  1930.   p.  162-196.   (figures, 
discussion) 

Also   Shipbuilder,  v.  37,  no.  238,  April  1330,   p.  362- 
364 . 

Shipbldg.  and  Shipping  Record,  v.  35,  no.  16, 
.  .         April  17,  1930.   p.  600-301. 

Priiiiary  object  was  the  quantitative  correlation  of  the 
results  of  calculated  vibi'ations  with  actual  measurements 
on  shipboard, . the  latter  having  been  obtained  with  the 
Cambridge  low-periodic i"cy ,  viorograph.   Paper  is  divided 
into  sections  dealing  respectively  with  the  causes  of  vi- 
brations encountered.   Comparison  of  observed  and  calcu- 
lated frequencies,  /jnount  of  damping  and  amplitude  of 
vibration*  Balancing  of.  the  machinery  in  the  light  of 
the  amplitude  calculation. 


Marine  Oil-Engine  Trials.  Engineering,  v. 

132,    no.    3437,    IJov.   27,    1931.      p.    680-682 1    no.   3438,   Dec 

4.   p.  711-715  5  no.  3439,  Lee.  11.   p.  724.   (appendix, 

figures) 

Discussion       no.   3437,    LIov.    27,    1£31.      p.    6/6-378. 


Sixth  report  of  the  Marine  Oil-Engine  Tri.\i.'-  Committee, 
giving  the  results  of  tesos  on  T.S.M-S.  "Polyphdmus" 
and  her  engines.  Covers  trials  ashore  and  at  sea,  and 
includes  appendix  on  torsional  oscillations  occuri'ing  in 
crankshafts . 


Bohuszewicz,  0.  and  Spath,  W.   Dynamische  Vorgange  an  Schiffs- 
schrauben.   Werft-Raederei-Iiafen,  v.  12,  no.  18,  Sept. 
^^   "^^'^^    p.  324-326.   (figures! 

Lne  Engr.  and  Motor ship  Eldr.,  v.  54,  no.  649, 

.  1931.   p.  397. 

Method  for  determining  the  principal  features  of  vibra- 
tions.  Both  horizontal  and  vertical  oscillation  can  be 
distinguished  and  typical  locations  of  these  in  twin- 
screw  vessel  are  given.  With  single  propeller,  induced 
vibrations  have  a  frequency  equal  to  the  pi'oducts  of 
blade  number  and  propeller  revolutions .   On  twin-screw 
ships,  vibration  is  of  varying  intensity  and  arises  from 
the  difference  in  revolutions. 
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Lago,  C.   Algunos  Experimentos  y  Aplicaciones  de  la  Teoria 
Vibraciones.   Ingenieria  Naval,,  v.  3,  no.  28,  Dec.  1931. 
p .  662-oG? . 

Some  experiments  and  applications  of  the  theory  of  vi- 
brations in  siiips. 


Vickers  Oscillation  Damper.  Marine  Sngr. 


axid  MotorshiD  Bldr.,  v.  -66,  no.  661,  Oct.  19;32.   p.  347- 
348.   (figures) 

Vibration  damper,  particularly  applicable  to  marine  oil 
engines,  placed  on  the  market  by  Vickers-Armstrong. 
Geiger  torsiographs  of  -engine  fitted  v/ith  this,  damper. 


Brown,  J.,  Mellanbj/-,  A.  L.  and. Shannon,  J.  F.   -Torsional  Os- 
cillations Occurring  in  Crankshafts .   En^^ineering,  v. 
133 5-  no.  3445,  Jan.  22,.  1932..  p.  116-117.   (figures, 
references) 

Measurement  of  torsional  oscillation',  shop  records, 
trials  at  sea.  Appendix  to. Sixth  Report  of  Marine-Oil- 
Engine  Trials  CoLiraittee,  iDresented  at  the  Institution 
of  Mechanical  Engineers. 


LagOj  C.   Vibraciones  Traiisversales  de  Vigas  Hectas  y  Veloc- 
idades  Criticas  de  Ejes  que  Giran  Uniformente.   Ingen- 
ieria llaval,  V.  4,  no.  29,  Jan.  1932,   p.  2-10. 

Mathematical  study  of  transverse  vibrations  of  straight 
beams  and  critical  velocities  of  shafts  rotating  uni- 
formly as  applied  to  ships. 


Lago,  C.   Algunas  Comprobaciones  y  Aplicaciones  de  la  Teoria 
de  Vibraciones  Transversales  de  Vigas  liectas  y  de  Veloc- 
idades  Criticas  de  Ejes.   Ingenieria  Naval,  v.  4,  no.  ..30, 
Feb.  .1932.   p.  73-84. 

Some  comparisons  and  applications  of  the  theory  of  trans- 
verse vibrations  of  sti'aigh^  beains  and  critical  shaft 
speeds  in  ships. 


Oehler,  E.   Fundamentschwingungen  auf  Schiffen.   Schiffbau, 
V.  33,  no.  6,  March  15,  1932.   p.  81-86. 
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Vibrations  of  ship-machinery  Virhich  react  on  ship's  hull. 
Calculation  of  vibrations  in  machinery  foundations  for 
angle-screw,  and  twin-screw  vessels  * 


'"  "  Oil  Engine  Generator  Set  v»fith  Anti-Vibra- 
tion Attachment.  Engineer .j  v«  156,  no.  4048,  Aug.  11, 
1933.   p.  144 o  ■.  •:,, 


Set  installed  in  Thornycroft-built  motor-yacht  Trenora. 
Anti-vibrator  is  incorporated  beneath  the  baseplate  of 
each  set.  Designed  by  ¥.  Christie  and  Grey  in  collab- 
oration with  engine  makers?  - 


Inglis,  C.  E.   .A  SuggesLed  Method  for.  Miniinizing  Vibrations 
in  Ships.   Inst.  Naval' Architects,  v.  76,  April  1933. 
p.  252-267.   (figures) 
Also   .Engineering,  v.  135,  no.  3510,  April  21,  1933. 

p.  446-446.   Discussion  -  no.  3612,  May  5,  1933. 

p.  485. 

Engineer,  v.  157,  no.  4080,  March  23,  1934..  p.' 

308-309. 

Method  suggested  for  minimizing  transverse  vibrations  in 
girders  is  based  on  the  old  principle  utilised  to  elim- 
inate torsional  oscillations  in  crankshafts.  Mechanical 
principle  explained.  For  a  1-node  case  of  oscillation, 
if  girder  is  of  uniform  mass  and  section,  the  damping  de- 
vice can  take  the  form  of  two  spring-supported  masses, 
1/100  the  mass  of  the  beam.   Oscillations  possessing  in- 
termediate nodes  should  employ  two  or  more  damping  de- 
vices. Different  forms  of  damper  and  applications  ex- 
plained. Use  of  damper  in  minimizing  vibrations  in  in- 
dividual beams  of  ships  is  suggested. 


Schneider,   E.        Zykloiden-Treibflilgel.     V/erft-Raederei-Hafen, 
V.    14,    no.    12,   June   15,    1933.      p.    161-169. 

Elaborate  vector  diagram  analysis  of  reactions  on  impel- 
ler blades  moA/ing  in  helicoidal  oscillating  and  cylin- 
drical pa'chs.  Method  is  analogous  to  that  employed  in 
turbine  blade  design,  and  no  reference  is  made  to  the 
modern  theory  of  wing  reactions . 


Dimpker,  A.  tjb3r  schwingende  Korper  an  der  Oberflache  des 
Wassers.  V'erft-Raederel-Kafen,  v.  15,  no.  2,  Jan.  16, 
1934.   p.  15-19. 

Four  cylinders  of  different  cross-sectional  forms,  and  of 


284 


a' few  nim.  less  than  the  tank  width  in  length,  were  con- 
strained to  oscillate  in  a  vertical  plane  under  spring 
control,  the  four  sections  being  a  circle,  a  rectangle, 
an  equilateral  triangle,  and  a  flattened  rectangle. 
Free  and  forced  oscillations  and  wave  formations  ob- 
served. Approximate  methods  of  calculation  developed. 
The  period,  coefficient  of  damping  (observed).,,  and.ap-. 
parent  mass-  (calculated)  are  shown- graphically  as  func- 
tions of  the  maximum  depth  of  immei'sion. 


Keller,  K.  Q-.   Torsional  Oscillation  in  Marine  Shafting. 

British  Motorshio,  v.  14V  no.  169,  March  1934.   p.  '44S- 

461.   (figures) 

Also   bhipbldr.  and  Marine  Engine  Bldr.,  v.  41,  no. 

290,  (Annual  Int.  No.),  April  1934.   p.  251. 

Log,  v.- 23',  no.  5,  Aug.  1934.   p.  7-10,  29. 

Investigation  v/ith  torsiograph  revealed  severe  torsion- 
'  ■  al  oscillations  at  runiiing  speed.   After  mathematical 
investigation,  a  complete  cure  vras  effected.  Lynamic 
characteristics  of  shaft  systems.  Comparative  tv/ist 
of  steam  and  oil  engine  shafting.  Resu].ts  v;ith  twin- 
screw  ships.   Cause  of  crankshaft  trouoD.e. 


Yen  Qen  bteinen,  C,   tjber  die  Zeitingrale  ungedanpfter  'jchiffs- 
Schviiingungen  bei  parabolischer- Auftriebskurve  .  \Jer-fx,- 
Raederei-Hafen,  v.  15,  no.  10,  May  16,  j-934.   p.  115-122. 

Tirne  integrals  of  undamped  ship  vibrations  with  parab- 
olic Duoyancy  curve.   Theoretical  mathematical  study. 
Definition,  of  additional  stability 5  quasistatic  vibra- 
tions?, derivation  of  'cinie  formula i^  average  values  for 
speed. 


Lev;is,  F.  M.   Propeller  Vibration.   Soc.  Naval  Architects 
and  Mai'ine  Ungr s. -Trans . ,  v.  43,  1935.   p.  252-235. 
(appendices,  figures,  -bable,  equations,  refei'ences,  dis- 
cussion) 

Also   Marine  Eng'g.  aiid  Shipping  Age,  v.  41.  r.o .  1, 
Jan.  1-936.   p.  34. 

Shipbldr.  and  Marine  Engine  Bldr.,  v.  43,  no.  316, 
(Annual  Int.  No.),  April  1936.   p.  266-269. 

Classification  of  proi:5eller  vibration  in  a  ship's  hu.ll. 
Methods  proposed  and  described  for  avoid.ir^  pr-jpa.Tlt^v 
vibration.  Reference  is  made  to  apparatus  empl.t'y":j.  and 
procedure  followed.   Comparative  effects  of  bearing 
forces  and  surface   forces  discussed.'  Results  given  of 
theoretical  study  made  of  propeller  pulsating  surface 
made  by  means  of ' electrical  model  of  the  propeller  vor- 
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tex  field.  Hypotheses  advanced  to  account  for  observed 
thrust  deduction  and  vibratory  forces.  No  final  solu- 
tion of  problem  was  reached. 


Notes  on  the  S.  S.  "Normandie" .  Engineer- 


ing, V.  141,  no.  3673,  June  6,  1936.   p.  618. 

Elimination  of  vibration  in  som.e  passenger  quarters,  by 
arranging  a  pair  of  propellers  on  each  side  of  the  ves- 
sel so  that  they  rotate  in  the  same  direction,  upper 
blades  of  all  propellers  moving  outward  from  zhe   hull. 


Bara,  H.   Gas  d'Amortissement  Anormal  des  Oscillations  de 
Torsion.  Assoc.  Technique  Maritime  et  Aeronautique- 
Bul,  No.  40,  1936.   p.  683-700.   (discussion) 

DaLiping  of  torsional  oscillations.   Case  cited  where 
actual  theories  seemed  insufficient  to  explain  certain 
peculiar  conditions  of  vibration  damping  of  motorship 
shafts.   This  abnormal  damping,  in  the  author's  opin- 
ion, is  related  to  the  influence  of  carbine  and  partic- 
ularly to  maintenance  of  synchronous  vibrations  of  car- 
bines . 


Coquerot,  F.  and  Romano,  P.   Vibration  Problem  on  the  Nor- 
mandie.  Soc.  Naval  Architects  and  Marine  Engrs . ,  Meet- 
ing Paper  (N.Y.),  Sept.  16,  1936. 

Also   Marine  Eng'g.  and  Shipping  Rev.,  v.  41,  no.  10, 

-S  ) 
.    16,  1936.   p. 

1936.   p.  26-29. 
Jan.  22,  1937.   p 


During  several  trips,  research  into  the  vibration  prob- 
lems on  the  Norm.andie  were  conducted  end   experiments 
with  the  prooosed  solutions  were  made.  Data  on  vibra- 
tion vcas  collected.  Vibration  v/as  traced  to  the  pro- 
pellers. Experimental  xests  were  made  on  propeller  vi- 
bration witr/ models  at  the  Hamburg  Lank.   Several  un- 
successful attempts  at  rem.edying  propeller  vibration 
is  discussed.  A.  new  type  of  propeller  was  used. 


Dorey,  S.  F.   Marine  Machinery  Defects  -  Their  Causes  and 

Prevention.   Inst.  Marine  Engrs .-Trans . ,  v.  47,  no.  12, 
Jan.  1936.   p.  305-385.   (discussion) 


Oct.  1936. 

D. 

559-562. 

( 

figur 

Engineer,  v. 

16 

2,  no.  4214 

,  Oct 

416-418. 

Marine  News, 

V. 

23,  no. 

5, 

Oct. 

Engineering, 

V. 

148 ,  no . 

.  3' 

706,  « 

103-106 . 
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Also   Llechaiiical  V/oi'ld,  v.  99,  no.  2557,  Jan.  3,  1936. 
p.  7-9523;  no.  26i38j  Jan.  1'..'  p.  39— 10 5  no. 
2569,  Jan.  17.   n.  63-6'x5no.  2560,  Jan.  24.   p. 
85-87. 

Marine  Engineer,  v.  59,  no.  700,  Jan.  1936.  p. 
10-12;  no.  701,  Feb.  p.  47-49;  no.  702,  March, 
p.  77-79. 

British  Motor  Ship,  v.  16,  no.  191,  Jan.  1936. 
p.  394-395.- 

Heat  Treating  and  Forging,  v.  22,  no.  2,  Feb. 
1936.  p.  66-70;  no .  3 ,  March,   p.  123-127. 
Shipbldr.  and  Marine  Engine  Bldr.,  v.  43,  no. 
,316  (Annual  Int.  ITo.),  April  1935.   p^  290-294. 
Log,  V.  27,  no.  65  Sept.  1936..   p.  8'  12  o 
Engineering,  v.  140,  no.  3649,  Dec.  20,  1935.   p. 
667-668 . 

Snipbldg.  and  Shipping  x<ecord,  v.  46,  no.  24, 
Dec.  12,  1935.   p.  656-660. 

Defects  frequently  encountered  in  forgings  cf  marine 
reciprocating  engines  in  service,  e.  g.  ,  r.c.e^j.v  fo/.afts, 
crankshafts,  piston  ana  conriecting  rods,  crossneads  and 
bolts.   Cases  of  failures  encountered  in  piston  rods, 
connecting  rods  and  crossheads.   Causes  and  means  of 
preventing  breakage  in  bolts. 


Hiersac,  J.  Commenx  Lutter  centre  les  Vibrations  a  Bord  des 
Navires?  La  Science  et  la  Vie,  v.  49,  no.  227,  May  1936 
p.  377-386.   (figures,  table,  references) 

Author  discusses  the  case  of  the  S.  So  Kormandie,  which, 
after  her  first  voyage,  was  put  in  repair  to  eliminate 
the  vibrations  in  it.   The  author  consic5ers  the  causes 
of  the  phenomena,  other -than  reson&ncH,  crcr.g  them  so- 
called  "cavitation"  of  the  propeller c   };e  defers  to  the 
description  of  a  device  for  the  measur'eiT.e.it  of  vibra- 
tions "monographsphotocathodic"  by  Labarth  (No.  196, 
La  Science  et  la' Vie)  and  promises  to  describe  another 
apparatus  for  measurement  of  vibrations  -  piezoelectric 
vibrograph  accelerometer  by  Beaudouin. 
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VIBRAT-ION  ST'UDIES  IK-ALLlED  FIELDS-  STEAM  TURBILJES 


Carapbell,  W.  and  He.ciaian,  W.   C.   Tengential  Vibration  of  Steam- 
Turbine  Buckets.   A.S.M.E.-Tran^T,  v.  '47,  Paper  No.  1975, 
1925.   p.  643-671.   (fi^-iir^es,'  equations,  discussion) 

Description  of  how  research  was  extt'rJed  to  include  tan- 
gential vibration.   Substantially  the  same  testing  appa- 
ratus was  used  and  the  same  methods  of  protection  .adopted. 
Resonant  conditions. are  avoided  by. carefully  prescribed 
marg^ins.'   In 'un symmetrical  readtiori  buckets,  " compound 
vibration  lying  most  nearly  in  plane  of  wheel  is,  by  def- 
inition, treated  as  tangential  vibration.  .Methods  de- 
scribed ,  suffice  for  protection  against  any  combined  or 
intermediate  type. 


Freudenreich,  J. 
•  ing ,  V ,  lis . 


in. 


o. 


P' 


Vibr^.tion  of  Steam-Tiorbine  Discs.  Engineer- 
no.  3079,  J;-;n  2,  1926.'  p.  2-4;  "no.  -3080, 
31-34.   (figures,  refor-.nces)  '   '  .■, 


The  .exhaustive  tests  on  "Che  vibrations  of  discs  carried 
out  at  the  v/orks  of  Brown,  Boveri  and  Co.  have  been  de- 
scribed, and  the  main  formulae  quoted 'from  the  theory 
due  to  Prof.  Stodola.   It  appears  that  the  whole  problem 
of  disc  vibration  may  now  be  solved  both  uheoretically 
and  practically,  and"  that,  discs  m.aynow  be  designed  which 
will" be  quite  free'  from  vibration  mirier  all  working  con- 
ditions. 


HorL,  W.   Beansprucliung  von  Staben  durch  erzwungene  gedajapfte 
Schwingungen.   Zeit.  Tech.  Pays.,  v.  6,  no.  6',  192o.   p. 
216-221.   (figure,  equations) 

Treatise  considei'S  the  possibility  of  resonance  with 
superior  harmonics. 


Blaess,  V.  tjbei-  dan  IJassenausgleich  raschumlaufender  Korper. 
Z.A.ul.M.,  V.  5,  no.  6,  Dec  1923.  p..  -;:2 9-^-^:8.  (figiires, 
equations,  references) 

Differential  equations  solved  for  a.ya-^iety  of  conditions 
(out  of  balance  masses,  elastic  supoortji  or  foixidations) 
and  elucida.ted  graphically/''   Test' mivchado  discussed,  and 
the;  importance  of  systematic  investigation  of.  high  speed 
machinery  emphasized. 


Hort,  Vi/.   Die  Schwingungen  der  Rader  und  Schaufeln  in  Dampf- 
turbinen.   2.V.D.I.,  v.  70,  no.  ':.2,  Oct.  16,  1926.   p.  13' 
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1381;  no.  43,  Oct.  23,      p.  1419-1424.   (figvu'es,  equations, 
references) 

Causes  .and  .effects  of  oscillations.   M^nsuruments  and 
calculation  of  oscilla'ticns  in  turbine  disks.   Calcula- 
tion of  stresses  in  turbine  blades  caused  by  oscillations. 
Means  of  preventing  oscillations. 


Suyehiro,  K.    The  Gyroscopic  Vibration  of  Marine  Stean-Tui-'bine 
■  Discs.   Engineering,  v.  122,  no.  3173,  Nov.  5,  1926.   p. 
581-582.   (figures) 

Vibrations  in  steam  turbines.   Deals  with  the  effect  of 
yav/ing  or  pitching  of  turbine  ship  on  turbine  discs, 
which  are  thereby  set  into  processional  motion. 


Plousley,  J.  E.    A  Remedy  for  a  Case  of  Turbine  Vibration. 

Power,  V.  65,  no.  8,  Aug.  23,  1927.-  p.  283-287.   (fig- 
ures) 

Experience  with  a  vertical,  2250  K'v.  turbine  operating 
at  900  r.p.m. 


Jaquet,  E.   Berechnung  der  Eigenfrequenzen  von  D amp f turbine n- 
schaufeln.   Schv/eizei'ische  Bauzeitung,-  v.  90,  no.  1, 
July  2,  1927.   p.  1-3.   (figures) 

Grapho-analytical  method  especially  adapted  for  the  case 
of  cylindrical  blade;  with  shrouding"  or  other  sln^e  mass 
at  free  ends.   Curves  for  quick  determination  of  funda- 
mental ana  superimposed  (overtone)  vibrations  given. 


Kimball,  A.  L.  and  Lovell,  D.  ,,.    Internal  Fi'iction  in  Solids. 
Mechanical  Engineering,  v.  49,  no.  5,  May  1927.   p.  440- 
444.   (figures,  tables,  equations,  refer-^nces,  discussion, 
•  bibliography) 

The  present  investigation  is  the  outcome  of  a  study  by 
one  of  the  authors  of  the  effect  of  the  internal  friction 
within  the  metal  of  a  steam-turbine  in  dissipating  vibra- 
tion and  also  of  the  effect  of  internal  friction  within 
a  rotor  and  a  shaft  in  producing  v/hipping.   A  test  de- 
vised to  determine  the  amount  of  friction  within  the 
metal  of  a  steel  shaft.   The  apparatus  with  which  the 
tests  were  conducted  is  described,  and  the  results  are 
tabulated.   Equations  relating  to  the  variables  involved 
are  derived  in  the  analysis  of  the  problem. 
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Schviferin,  E.   D'bar  dia  Eigenfrequenzeri  der  Schaufelgruppen 
von  Dempfturbinen.   Zelt.  Tech.  Phys.,  v.  8,  no.  8, 
lC27c     p.  312-3.19.   (figures,  tables,  equations) 

Yibrc.tion  periods  determined  of  groups  of  steam  tui^bine 
blades.  Jlathematical  analysis,  with  numerical  examples, 
showing  difference  in  vibration  period. of  individual 
blades  and  groups  of  blades. 


Bauer,  G.   Recent  Developments  of  the  Exhausc-Ste.-;,m  Tui'bine. 
Shipbuilder  (Newcastle-on-Tyne) ,  v.  35,  no.  213,  May 
■  1928.   p..  d3o-341.   (fig-ui""€s) 

Experienc'c:  in  manufacture  of  gearing,  of  elastic  couplings, 
and  of  vibration  phenomeno  in  rotary  systems,  has  made 
possible  the  ocmbination  of  piston  engine  and  exhaust 
turbine  on  one  propeller  shaft.   Att-jr.tion  is  drawn  to 
feat'ores  of\  su.ch  combination  known  as  the  Bauer-V/ach 
system. 


Eck,  B.   Vcrsteifender  Einfluss  der  Turbinenscheiben  auf  die 
Durohbiegung  des  Laufers.   Z.V.D.I.,  v.  72,  no.  2,  Jan. 
14,  1928".   p.  51-56.   (figures) 

Theory  for  determining  the  stiffening  effect  of  turbine 
discs,  both  in  the  case  of  integral  discs  and  discs  which 
are  keyed  on  or  shrunk  on.   The.ory  useful  in  determining 
critical  velocity  of  complete  machines;  it  ipdicates  hov;  . 
much  speed  increase  possible  v.'ithout  sacrificing  safety 
o:':''  plant. 


Hort,  W.    Studien  uber  Schwingungen  von  Kreispl&tten  und 

Ringen.   Schweizerische  Bauzeitung,  v.  92,  no.  23,  Dec. 
8,  1928.   p..,  285-288;  no.  25,  Dec.  22.   p.  315-317.  (fig- 
ures, references) 

Reviev^f-  of  experimental  research,  :  Theory  of  period  fre- 
o.uency  of  transverse  vibrations  dn  circular  plates  having 
a  hole  in  the  center.   Experimental  vei'if ication  of  theory 
making  use  of  Chladni's  figures.   Bearing  of  theory  on 
tiu'-bine  design  discussed. 


Mensch,  G.   Rechnerisch  Ermittelte  und  Gemessene  Schwingungens- 
sahlen  an  einem  Turbinenf-ondam.ent.   Bauingenieur ,  v.  9, 
no.  9,  March  2,  1928.   p.  152-163.   (figures) 

Plan  and  section,  of  12,500  kv;.  turbo-generator  installa- 
tion ;  t  Wilmersdorf  pov/er  plant,  of  Elektricitaetswerk^ 
Sudwest  A.G.   Comparison  of  vertical  and  horizontal  vibra- 


290 


tions  ol  the  t'ounj.p.tion,  &.s- determined  natheiaatically  c-.nd 
8.e  actually  uie&sui-ed  by' mean p  of  Scbexik  insti'iLnient,  shov/s 
that  computed  va?_uGS  =^ro' in  excesv"?.  of  measured  values. 


Rathbone,  T.  C   Vibration  of  Turbine-Generator  I'oundationn. 

Power,  V.  67,  no.  14,  Api'il  3,  1928.   p.  oSS-SS^.   (f itui-es) 

It  is  pointed  out  that  uhe  customary  efforts  to  avoid 
resonance  by  ciesign  are  G;uite  insuff ieient.   Most  struc- 
•  t.ui'es  ai-e  too  complex  t^o  predetermine  many  modes  of  viora- 
tion,  and  m.any  harmful  or   beneficial  feature.:,  affecting 
smooth  running'  are  too  oi'ten  overlooked.  Discussion  of 
mass  and.  electricity  effects  on  natural  frequencies.   A 
chart  is  presented,  for  lindiic  critical  speed,  coefficients. 


Rat.hbone,  T.  C.   Curing*  Resonant  Vibration  in  Turbine  Units. 
Pov'er,  V.  S7,  no.  15,  April  10,  1S«S.   p.  329-632.   (fig- 
ure) 

Methods  of  correcLing  r^V:, onance  conditions  wiien  encoun- 
terea  in  operating  units,   VibraLion  reduced, by  change 
in  foundation  loading.   I-loor  vib.t^ations  discussed.   In- 
ternal and  external  friction  retards  vibration. 


Anoschenko,  B.  Increasing  the  Life  of  Steam  Turbine  Blades. 
Electric  ^'l.,  v.  23,  no.  2,  Feb.  It29.  p.  S3-87.  (fi.g- 
ures) 

Description  of  mac.hine  for  determining  performance  of 
turbine  blades  undei'  vibration  and  comparison  of  effect 
of  three  diffoi'ent  methoas  of  lashing  on  blade  life. 


Doucet,  KT.   Deter.mination  du  ITombre  de  Tours  Critiques. 

Assoc.  Technique  Lferitime  et  Aeronautiqae-Bul.  No.  33, 
1929.   p.  429-^±43.   (figui^es) 

Also   Shipbui.lder,  v.  37,  no.  23S,  April  1930.   p.  465- 
433.   (figures) 

Simple  methods  i'or  calculating  critical  speeds  in  line 
shafting  and  in  turbine  shafts.   Hypothesis  is  given 
that  shaft  may  be  divided  into  sections  carrying  at  each 
extremity  concentraLed  mass;  system  of  such  masses  is  dy- 
namically equivalent  to  .riven  system. 


Kayser,  11.   t)bcr  Fundamentscn'vingungen.   Z. V.D.I.,  v.  7o,  no. 
o7,  S-.pt.  14,  lt29.   p.  1^05-lo:0.   (figures,  references) 
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principles  of  new  methods  for  computing  resonance  by 
means  of  energy  equations.   Report  on  observations  and 
means  of  measuring  vibrations  of  turbine  foundations. 
Comparison  of  calculated  and  observed  results.  Effect  of 
nature  of  foundation  site.   Dead-load  compensation  for 
dynamic  stresses. 


Rathbone,  T.  C    Turbine  Vibration  and  Balancing.  A.S.M.E.- 
Trans.,  v.  51,  APM  51-23,  1929.   p.  267-284.   (figures, 
references,  discussion) 

Limitations  discussed  of  latest  analytical  methods  em- 
ployed in  correcting  balance  of  turbine-generator  rotors 
at  speed  and  in  operation.   Strobo-vibroscope  developed 
to  study  motion  in  a  complex  system  is  described,  with 
results  of  experiments  made  on  a  large  rotor  by  means  of 
this  instrument.'  Method  of  balancing  is  then  described, 
which  takes  into  account  the  interaction  of  vibratory  im- 
pulses communicated  from  one  bearing  to  another,  thus 
overcoming  the  chief  difficulty  with  present  methods. 
Proposed  method  also  provides  means  of  evaluating  the  sen- 
sitivity of  any  installation  for  comparative  study  of 
strucutres.   Also  included  is  a  discussion  of  various 
factors,  other  than  simple  unbalance,  which  affect  the  vi- 
bration of  large  units,  with  references  to  some  unusual 
cases  encountered. 


Kayser,  H.  and  Troche,  A.   Theoretische  Betrachtungen  und  aus- 
gefClhrte  Versuche  iiber  Fundamentschwingungen.   Beton  und 
Eisen,  v.  24,  no.  1,  Jan.  5,  1930.   p.  15-18.   (figures) 

Vibrations  in  foundations  of  turbines  and  other  i-otary 
machines  are  discussed  from  the  mathematical  point  of 
view,  and  formulae  are  developed  for  calculating  'revolu- 
tions per  minute  v;hich  will  produce  marked  resonance. 


Troche,  A.   Resonanzberechnung  von  TrSgern  und  Rahmen  nach 
der  Arbeit sgleichung.'  Beton  und  Eisen,  v.  29,  no.  6, 
March  20,  1930.   p.  119-125?  no.  7,  April  5.   p.  133-139. 
(figures) 

Theoretical,  mathematical  analysis  including  results  of 
.experiments  on  models,  leading-  to  derivation  of  formulae 
for  computation  of  vertical,  horizontcd  and  torsional  res- 
onance, with  special  reference  to  vibration  in  turbine 
foundations,  considering  foundation  structures  as  a  whole. 


Collingham,  R.  H.   Axial  Vibration  of  Rotating  Steara  Turbine 
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Disc  "heels.   En^^'ineer,  v.  151,  no.  392l.,  April  3,  19dl. 
p.  370-J72;  no.  3926,  April  10.   p.  402-404.  .  (figures) 

April  3^  -  Type  of  vibration  responsible  for  practically 
all  cei'ious  wheel,  troubles  consists  of  train  of  baclcjvard- 
traveli'ng:  waves.   Question  of  desir'ner'c  ability  to  cal- 
culate tur-bine  disc  wheel  to  be  free  from  critical  nodal 
vibration;  it  is  shown  hov/  difficult  it  is  to  calculate 
critical  speed  of  nodal  vibration  of  wheel  disc  by  theoret- 
ical considerations.   April  10  -  Electrical  connections 
'of  various 'exploring  coils,  electrical  circuits  of  am- 
plifiers used,  of  oscillograph  'and  of;  exciting"  magnet 
used  in  tests  shovm  diagrammatically.   Outline  of  pi*o- 
cedure  followed  in  developing  design  of  new  tux'bine  disc 
wheels.  '"'.'' 


Pochobradsky,  B.,  Jolley,  L.  and  Thompson,  J.,  S..   Experiment- 
al Investigation  of  Vibrations  in  Turbine  Wheels  and.plades. 
EngineeT'ing,  v.  132,  no.  3433,  Oct.  30,  1931.   p.  541- 
_545.   (figures,  tables,  references) 

■General  consideration  of  causes  and  effects  of  vibration 
in 'Steam  turbines,  .also  consideration  of  vibration  of 
stationary  and.  of  rotating  wheels,  '.iiork  described  was 
done  in  special  laboratory  ;'equipped  by  General  Electric 
Co.   A  static  tester  and  a  blade  tester  were  used."   "eth- 
ods  of  measurement  and  details  of  tests  stated.   Experi- 
ments conducLed  to  verify  standard  formula  for  natm-al 
frequency  of  a  bar  clamped  aL  one  end  and  vibrating  in 
a  transvoi'se  direction. 


Bach  told,  J.    Schwirgungen  von  v'aschinenfundamenten.   Schweizer- 
ische  Bauzeit'.ang.,  v.  100,  no.  lo,  Sept.  24,  1932.   p.  167- 
139.   (f  ig'ures) 

Theoretical,  "mathematical  discussion  of  vibrations  in 
foundation  frames  of  steam  turbines  and  similar  heavy 
m.achinery. 


Gonczy,  G.   Mochanische  Resonanzschwihgungen  an'einer  Tui'to- 
grunpe.  Electrotechniscne  Zeit.,  v.  54,  no.  12,  Mai'-ch 
23, ",1933.   p.  27S-231.   (figiires,  references) 

Bescriction  of  en  investigation  into  the  vibraxion  occur- 
ring in  a  36,000  k.  VA'  turbo-alterhatcr .   A  vibrograph 
used,  and  the  vibration  traced  to  the  bearing 'between 
the  turbine  and  altarhator.   The  base  plate  of  the  bear- 
ing v;as  replaced  by  a  thicker  one  and  the  troubles  cured. 
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Reiesner,  H.   Fomanderung,  Spannung  und  kleine  Scbwingungen 
von  Staben  ifiit  anfanglicher  Krurim-ang  und  Verv/indung  die 
ijm  eine  Querachse  i'otie;ren.   Ingenieur  Arch.,  v.  4,  no. 
6,  Dec.  1933.   p.  557-568.   (figures,  equations) 

The  probleui  of  propeller  blades  and  turbi;.es  considered 
■  from  the  kinematic  and  dynamic  standpoint.   ,^.e  various 
forces  analyzed  and  special  attention  given  to  the  centri- 
fugal force  due  to  rotation.   It  is  found  that  the  tor- 
sional oscillations  are  not  practically  influenced  by 
the  camber  of  the  baricentric  line,  while  the  propeller 
thrust  has  an  influence  of  the  first  order  on- the  tor- 
sional oscillations.   Jiiferential  and  integral  equations 
on  oscillation  follow. 


Sezawa,  K.  Vibrations  of  Tm-bine  Blades  with  Shrouding.  Phil 
Mag,,  S.  7,  V.  15,  no.  103,  July  1933.  p.  164-174.  (fig- 
ures, tables,  equations,  refirenc-v-s) 

Theoretical,  mathematical  analysis  v.'ith  special  reference 
to  cases  in  \'/hich  effects  of  rotation  aid  of  flexural 
rigidity  are  neglected. 


Steam  Turbine  Vibrations.   Shipbldr.  and  Marine 


_:igine  Bldr.,  v.  11,  no.  233,  Karch  1934.   p.   117-118. 

Considerotion  of  fundsmontal  of  steam  turbine  vibrations. 
Importance  of  eliminstim;  as  fcx-   as  possible  all  out-of- 
balance  forces. 


Vibration  of  Steam  Turbines.   Engineer,  v. 

'153,  no.  4103,  Aug.  ol,  1934.   p.  213-214. 


Discussion  of  '/heel  vibration  in  steam  turbines  as  one 
of  the  major  nuissnces  ^/hich  may  al'flict  the  turbine 
.user.  ... 


Baker,  J.  G.    Investigation  of  Axial  Oscillation  of  Tm^bine 
Generator  Spindles,   -tourth  Inter.  Cong.  Appl.  Ivlech.  - 
Proc,  July^l9o4. 

A  new   vibration  problem  in  3- turbine  generators  encountered 
The  rotors  under  certain  conditions  v/ould  oscillate  in 
the  direction  of  their  axes.   Phenomenon  due  to  the  in- 
stability of  free  vibration.  .Causes  of  the  instability. 
Cures  for  the  trouble.   Records  of  the  motions  end  pres- 
sures whicn  v/ere  made  with  special  fvpparatu'  »  Results  of 
■  a  model  test  for  determining  therm..-' 1  stress  introduced  by 
the  change  made  in  t.he  piping  of  the  ;7ia chine  are  reported. 
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Kares,  K.    Die  Schwingvmgen  von  Dampfturblnen-sch&ufeln.   In- 
ge ni  GUI'"  Arch.,  V.  5,  no.  5,  Qct.  1931.  ,  p.  3'^6-3o'ci»      (fig- 
lires,  tfbles,  equat.idns,  references) 

the  general  (differential  equation  is  formed  for  blade 
vibration  in  the  plane  of  rotation,  taking  into  account 
centrifugal  action.   An  example  is  v/orked  out  numerically, 
the  result  being  in  fair  agreement  v/ith  e::perimental  values. 


Melan,  H.   Festigkeitsberechnung  bei  Turbinenschaufeln.   Z.V.D.I., 
V.  78,  no.  IJ,  March  31,  1934.   p.  396-^^7.  , 

Consideration  in  some  detail  of  the  creation  of  vibrations 
in  blades.   In  the  last  rows  of  blades,  the  problem  is  to 
calculate  the  natural  periods  of  vibration  in  the  blades 
and  to  lay  out  the  blades  so  that  "cheir  natural  periods 
. of : vibration  should  be  from  two  to  throe  tLaes -hipher 
than. the  operating  periods  of -vibration. .  The  results  of 
approximate  pi'ocesses  for  this  Kind  of  calculation,  only 
recently  published,  have  been  confirmed  by  practical  ex- 
perience.     ,  ,     ,  '   "      . 


Ono,  A.  and  Ishibcshi,  T.    Vibrations  of  Blades  Caused  by 
Lateral  VioraT.ion3  of  Turbine  Disc.   Soc.  lAech.   Engrs. 
(Japan) -Jl. ,  v.  37,  no.  ^01,  Jan.  1934.   p.  1-4.   (In 
Japanese  with  brief  En...:lish  abstracts,   p.  S-1) 

Mathematical  experimental  studies  of  motion  of  mass  placed 
on  elastic  bar.   ili'rangenent  is  such  that  mass  has  differ- 
ent frequencies  of  nat'.o'al  vibrations  in  t' 'c  directions. 
If  frequency  in  circumfei'ential  direction  is  equal  to 
•  that  of  difc,  or  lc  its  multiple,  resonance  occux-s,  and 
mc.ps  vi^'ratev":  in  circumferential  direction.   Phenomenon 
.is  explained  Lheoretically. 


PeLer,  V/.   Contribution  to  the  Calculation  of  .ilade  Vibration 
in  Steam  Turbines.   Brov/n  3overi  Rev.,  v.  21,  no.  5,  May 
1934.   p.  79-S2;  no.  7,  July.   p.  123-127.   (ligures,  equa- 
tions) 

Theoretical  uiathematical  design  analysis. 


Soderberg,  C,  R.   Recent  Developments  in  Steam  Turtinos.   Ilech- 
anicsl  Engineei-ing,  v.  o7,  no.  3,  llerch  193-5.   p.  155-173. 
(figui^es,  .  tables) 

Included -is  a  discussion  of  blading  in  relationship  to 
maintenance  of  steam  turbines.  Electromagnetic  vibra- 
tion tester,  in  which  structures  can  be  tested  to  de- 
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struction  undei"  frequencies  as  high  as  20,000  cycles  per 
sec.   Methods  of  stiffening  blades,  (in  the  last  i-'ov/s  on 
large  condensing  turbines)  which  are  subject  to  many 
forms  of  A'ibration.  Discussion  of  blade  fail'ures  in  the 
low-pressure  end,  exact  mechanism  of  these  blade  fail- 
ures not  kno'./n.   Discussion  of  damping;  outside  of  this 
consideraLion,  there  remains  the  requirec^ent  of  making 
the  blade  construction  as  iiumune  as  possible  to  vibra- 
tory stresTses.   Electromagnetic  tester  useful  for  this  = 
Difficulties  in  devising  a  conclusive  r.isthod  of  inter- 
pretation of  -Lest  results  obtained  by  this  method. Valu- 
able information  on  the  subject  of  damping  can  be  ob- 
tained by  exploring  the  blade  vibrations  during  rotation. 


Paget,  A.  L.   Vibration  in  Steam  Turbine  Buckets  and  Damping 
by  Impact.   Engineering,  v.  113,  no.  3174,  Liarch  19, 
1937.   p.  305- j07.   (figares,  references) 

Discussion    no.  3717,  April  9.   p.  401;  no.  3713,  April 
16.   n.  440-4415  no.  3720,  April  30.   p. 
4885  no.  3722,  i.Ia^^  14.   p.  549;  no.  3723, 
Llay  21.   p.  577;  no.  3724,  ifey  28.   p.  613. 

Vibration  in  steam-turbine  buckets  and  turbine  wheels; 
damping  by  impact  described.   Use,  in  general,  of  a  cam- 
era for  recordin  ■  vibrations. 


297 


VliJRATION.  STUDIES  liJ  ALLIED  FIELDS  -  MISCELLANEOUS 


Kuhner^  -i-  Die  Gefahren  der  Schwingungsbeanspruchung  fiir  den 
Wer-kstoff.   Z. V.D.I.,  v.  71,  no.  17,  April  23,  1927. 
•  •  "■  p^  557-561.  .^figures) 

KXimerous  examples  given  from  the  German  Experimental 
iJureau  showing  the  danger  of  vibration  stress  to  mater- 
ial when  additional  effects  of  any  nature  occur..  From 
•■  the  appearance  of  the  fracture,  it,  is  possible,  to  a 
certain  extent  to  determine,  the  origin  of  the,  fracture . 


Schwingungen  von  Schornsteinen.- ■ Beton  u. 


Eisenj.  v..  27,  no.  21,  Nov.  5,  1928.   p.  400-401 

Formula  developed  by  If.  Monomobe,  Tokyo,  for  computing 
the  frequency  of  free  vibration  of  hollow  truncated  cones, 
is  recommended  for  use  in  investigating  vibration  of  tall 
-chimneys.  Frequencies;  of.  several  chimno,ys  and.  light- 
■hauses.  as  calculated  from  this  formula  and  as  measured, 
are  coiapared,  and  official  specification  is  advocated  of 
lov;er  limit  for  frequency  of  chimney  stacks  and  similar 
structures  liable  to  be  s.et.  .in  vibration  by  wind. 


Inglis,  C.  E.   Oscillations  •  in,  a  Bridge  Caused  by  the-Pas- 

sage  of  a  Locomotive.  Roy.  .Soc.-Proc.,  v.  118,  no.  A779, 
Mai'ch  1,  1928.   p.  60-96. 

This  problem  is  aiialo^'ous  in  many  ways  to  the  vibration 
of -an  aeroplane  structure.  •  Analysis  ..developed  .^is  of.  in- 
terest to  an  aeroplax^e  designer,  particularly  in  the  ex-, 
pressions  for  deflections,  natural  periods- and  forced 
oscillation. 


Lehr,  E.   Schwingungen  von  Schornsteinen.  Beton  u.  Eisen, 
V.  27,  .no.  16,  Aug.  20,  192S.   p.  301-316.   (figures) 

On  the- basis  of  analogy  v/ith  astatic  pendulum,  and  leaf 
springs,  the  author  develops  a  grap.hical  method  of  com- 
puting the  period  of  vibration  of  chimneys. for  various 
intensities  of .  la-teral  impulses.  .Effect  of  vibrations 
on  stability  of  structure . 


Sailer,  -  Dynamik  und  Schwingungen  des  Eisenbahnoberbaues. 
Z.V.D.I..  V.  72,  no.  38,  Sopt.  22,  1928.  p,.  1323-1329. 
(figures) 
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Paper  read  at  Darmstadt  conference  on  vibrations  at  the 
Society  of  German  Engineers,  on  the  effect  of  vibrations 
on  railroad  track  and  its  bearing  on  selection  of  mate- 
rials and  type  of  construction  for  ties  and  rail  joints. 
Methods  of  measuring  vibration  stresses.  Description 
of  Okhuisen  and  Geiger  instruments.  -Comparison,  of  si-' 
multaneous  vibration  record.s,  obtained  by.  Geiger  and 
Okhuisen  instruments,  for  trains  moving  with  velocities 
of  from  22  to  90  km.  per  hour. 


Timoshenko,  S.   Vibration  of  Bridges.  A.S. M.E. -Trans . ,  v. 
60,  K.R.  50-9,  1928.-  p.  63-61.   (appendix,  figures, 
equations,  references,  discussion) 

In  the  appendix,  the  problem  of  vibrations  of  bridges 
is  discussed  in-  general  by  considering  tne  bridge  as 
a  beam  of  uniform  cross-section,  simply  supported  at 
the  ends.  Mathematical  treatment. 


Langsdorf,  A.  S.   Oscillations  of  Compound -Springs.  V/ash- 
ington  Univ.  Studies,  Science  and  Technology,  no.  3, 
Oct.  1929.   17  p.   (figures) 

In  order  that  springs  of  compound  type  may  be  designed 
to  minimize  oscillations  under  given  operating  condi- 
tions, it  is  necessary  to  analyze  their  performance  by 
mathematical  methods  so  as  to  derive  formulae  in  terms 
of  spring  constants.  Accordingly,  an  analysis  has  been 
v/orked  out  to  cover  any  general  case. 


Rockefeller, Jr.,  J.  W.   Time , of  Oscillation  in  Helical 

Springs.  Machinery  (N.Y«)>  v.  36,  no.  10,  June  1929 . 
p.  748-761.   (figures) 

Charts  for  determining  the  period  of  vibration  and  damp- 
ing factor  in  the  design  of  helical  springs  are  given 
and  discussed. 


Locum,  S.  E.  Tests  of  Traffic-Vibration  Dampers  for  Build- 
ings. Engineering  Nev/s  Record,  v.  102,  no.  10,  March  7, 
1929.  p,  377-379.   (figures) 

Also   Amer.  Soc .  Civil  Engrs.-Proc . ,  v.  55,  no.  8,  Oct. 
1929.  p.  2109-2129.  Discussion   v.  56,  no.  1, 
Jan.  1930.   p.  153-158  5  no.  5,  May.   p.  1177-1196. 

Results  of  original  research  in  connection  with  the 
problem  of  preventing'  vibration  In  structures,  as  ap*^ 
plied  to  terminal  im.provements.  of  the  Pennsylvania  R.xi. 
at  Philadelphia,  to  provide  against  vioration  due  to 
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operation  of  trains.  Details  are  given  of  load  and  vi- 
bration test  apparatus,  vibrograph  records 5  corkboard  as 
damper'^  hair  felt,  ruober  and  asphalt |  composite  pads; 
load  deflection  curve  for  single  lead ->and- asbestos  pad. 


Hildebrand,  L.  E.   .Quiet  Induction  Motors.  A.I.E .E.-Jl. , 
V.  49,  no.  1,  Jan.  1930.   p.  7-11.   (appendix,  figures) 

Magnetic  noise  in  induction  motors  is  caused  by  vibra- 
■  tion  of  magnetic  pax'ts  produced  by  varying  forces  asso- 
ciated with  changing  flux  density  in  adjacent  air  parts 
of  the  magnetic  circuits,  torsional  windings  or  applied 
voltages 5  causes  of  vibrr.tion  of  rotor  and  stator;  mag- 
netic noise  can  be  predicted  from  qualitative  analysis 
of  air-gap  field  supplemented  by  analysis  of  stiffness 
of  parts. 


Panetti,  M.   Notizie  Generali  sulle  Oscillazioni  dei  Vei- 
coli.   Third  Inter.  Cong.  Appl.  Mech.-Proc,  v.  3,  Aug. 
1930.   p.  16-27.   (figures,  equations) 


Review  of  the  existing  literature  on  vibrations  in  side- 
rod  electric  locomotives  and  automobiles.  Mathematical 
relationships  of  various  kinds  of  vibration  and  examples 
given . 


Parodi,  M.  H.  '  Etude  sur  les  Oscillations  des  Systemes  de 
Transmission  par  Bielles  des  Locomotives  Electriques. 
Third  Inter.  Cong.  Appl.  Mech.-Proc,  v.  3,  Aug.  1930. 
p.  234-260.   (figures,  equations) 

Transmission  systems  of  connecting  rods  of  locomotives 
divided  into  two  categories:  (1)  hyperstaitic;  (2)  iso- 
static.  Vibrations,  in  the  first  case,  are  expressed 
by  differential  linear  equations  with  periodic  coeffi- 
cients.  The  critical  .speeds  exist  in  zones  more  or  less 
large,  in  v;hich  all.  speeds  are  critical.  Vibrations,  in 
the  second  case,  are  expressed  by  differential  linear 
equations  witn  constant  coefficients.   Introduction  of 
analytical  and  gi-aohical  methods  of  study  of  vibrations 
as  defined  by  differential  linear  equations  for  both 
systems . 


,  ^  ^  Physical  and  Physiological  Aspects  of  Vi- 
bration, Engineer,  v.  152,  no.  3958,  Nov.  20,  1931. 
p.  647-548. 

Study  of  the  subject  suggests  that  the  effect  of  vibration 
on  human  senses  is  in  general  to  be  distrusted  as  an  in- 
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dicatioii  of  their  effect  on  mechanical  contrivances  and 
structures.   The  miraculous  possibility  is  suggested 
that  the  effect  of  vibration  on  human  frames  may  be  ser- 
viceable when  applied  to  machines  or  structui-es^ 


Adrian.,  W.   Zeitfragen  Llechanischor  Schwingungen .  Z.A.M.M., 
V.  11,  no.  5,-  Oct.  1931.   p...  382-387. 

irteport  of  the  meeting  of  the  committee  on  mechanical  vi- 
bration of  the  Association  of  German  Engineers  held  in 
Munich,  May  1931.   The  work  outlined  and  discussed  in- 
cludes that  of  Klotter  on  vibrations  in  systems  in  which 
the  elasticity  is  variable  and  that  of  Poschl  on  the  vi- 
bration of  beaj.is.  The  vibrations  of  fibres,  rods, 
plates  and  membranes  are  discussed.  Reiher's  v^fork  on 
the  vibrations  produced  by  traffic  and  on  vibrations  in 
structures  is  discussed  in  relation  to  the  form  frei-iuen- 
cy  and  permissible  limits  of  oscillation  which  may  be 
detrimental  to  the  building  or  to  the  persons  therein. 
Much  researcli  being  cai'ried  out  on  fatigue.   Some  de- 
tails given  of  Isemer's  Vifork  on  screws  and  of  Hoffmann  . 
on  the  occurrence  of  polydimensional  mechanical  vibra- 
tions. More  than  twenty  other  papers  dealing  with  re- 
search on  vibrations  in  structures,  veiiicles  and  ma- 
chines, with  testing  apparatus  and  instruments,  are 
noted. 


Goodier,  J.  IT.  Vibrations  of  Railv/ay  Bridges.  A.S.M.E.- 
Trans.,  v.  53,  APM  53-2,  1931.  p.  13-25.  (appendix, 
figures,  equations,  references,  discussion) 

Discussion  of  the  nature  of  the  approximately  resonant 
vibrations  of  bridges  due  to  the  pulsating  forces  gen- 
erated by  unbalanced  drives,  the  influence  of  the  motion 
of  the  train,  and  probable  action  of  the  spring.  A 
group  of  proposed  approximate  formulae  for  predicting 
the  natural  frequencies  of  bridges,  whether  unloaded  or 
supportirig  trains.  Description  given  of  the  methods  of 
measuring  natural  frequencies.  A  list  of  the  sources  of 
damping.  A  theoretical  demonstration  of  the  effects  of 
a  small  Eimount  of  distributed  damping  in  restraining  the 
forced  vioration,  and  an  appendix  in  which  the  frequency 
formulae  are  derived. 


Reiher,  H.  and  Meister^  F.J.   Die  Empfindlichkeit  des  Men- 
schen  gegen  Erschutterungen.   Forschung  auf  dem  Gebiete 
des  Ingenieurwesens,  v.  2,  no.  11.  Nov.  1931.   p.  381- 
386.   (figures,  table,  references) 

Sensitivity  of  the  human  body  to  vibrations.  Arrange- 
ment of  apparatus  and  manner  of  tests.  Evaluation  of 
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test  results.   Comparison  with  earlier  results. 


Schmidt,  H.   Theorie  der  Biegungsschv\?ing'angen  frei  aufliegen- 
der  Rechteckplatten  unter  dera  Einfluss  beweglicher,  zeit- 
lich  periodische  veranderlicher  Belastungen.   Ingenieur 
Arch.,  V.  2,  no.  4,  Nov.  1931.   p.  449-471.   (figures, 
equations,  references) 

Theory  of  the  free  bending  vibrations  of  a  rectangular 
plate  with  periodically  variable  load.   This  method  may 
be  practically  applied  in  calculations  for  reinforced 
concrete  bridges. 


Multiple  Periods  in  Vibration  of  Sa^i  Fran- 


cisco Buildings.  Engineering  News  Record,  v.  108,  no 


25,  June  23,  1932.   p.  886. 


Observations  on  16  high  structures  show  short-period  move- 
ments in  addition  to  fundamentals.  Marlced  vertical  com- 
ponent observed  in  several  of  them. 


Suspension  Bridges.  Engineering,  v.  134, 


no.  3494,  Dec.  30.,  1932.   p.  769-770.   (references) 

Collapse  of  suspension  bridge  at  Angers  in  1860  claimed 
to  be  caused  by  attempted  passage  over  it  of  a  regiment 
of  soldiers.   Bridge  sv\?ayed  in  response  to  cadence  of 
soldiers' footfalls.   Once  the  oscillation  started,  the 
men  emphasized  their  tread  in  time  vi^ith  it.  Result  was 
a  collapse.   Brief  description  is  given  of  precautions 
used  to  prevent  collapse  of  George  Washington  Bridge  as 
a  possible  result  ot'  excessive  vibrations. 


Desprets,  R.   Actions  Dynamiques  des  Charges  Roulantes,  sur 
les  Fonts  des  Chemins  de  Fer.  Annales  des  Fonts  et  Chaus- 
sees  (Fartie  Technique),  v.  2,  no.  6,  Nov. -Dec.  1932. 
p.  325-410.   (figures) 

Theoretical,  mathematical  analysis  of  dynamic  effects  of 
rolling  loads  on  railroad  bridges.  Investigation  of  sev- 
eral particular  cases  of  loading.  Effect  of  centrifugal 
force  on  deformation.  Reviev;  of  earlier  studies  by  Ren- 
audot,  Bresse,  Souleyre  and  Deslandres,  and  also  of  ex- 
perimental studies  of  America,  Great  Britain,  etc.  Com- 
putation of  periods  of  vibration  and  frequencies. 


Katel,  1.   Les  Graves  Inconvenients  de  la  Resonance  due  aux 
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Machines  Installees  dans  les  Batirnents.  Technique  de 
la  Suisse  Roruande-Bul. ,  v.  58,  no.  24',  Nov.  26,  1932. 
p.  312-315. 

Analysis  of  data  on  extrema  vibration  resonance  in 
buildings  due  to  nachines  installed  in  them. 


Koch,  II.  W.  __  Messung  von  Schwingungen  am  Eisenbahnoberbau. 
Organ  fi'ir  die  Foi'tschritte  des  Eisenbalmwesons,  v.  87, 
no.  21,  Nov.  1,  1932.  p.  389-399.   (bibliography) 

jileport  on  experimental  study  pf  vibrations,  particular- 
ly in  railroad  tracks,  made  at  Hanover  Institute  of 
Technology.   Critical  discussion  of  methods  used.  Dy- 
namic theory  of  track  vibrations.  Comparative  discus- 
sion of  results  obtained  by  the  author  with  those  avail- 
able in  literature  and  with  theore.tically  derived  val- 
ues. 


Santo  ftini,  P.   Sur  un  Precede  a  Haute  Frequence  pour  I'E- 
tude  des  Vibrations  taut  a  la  Surface,  qu'a  I'lnter- 
ieur  d'un  Solide,  en  Particular  des  Membrures  d'un 
Pont.   Inst,  de  France,  Acad,  des  Sciences,  Comptes 
Rendus,  v.  194,  no.  11,  March  14,  1932.   p.  955-957. 

Description  of  a  high-frequency  process  for  the  study 
of  vibrations  on  the  surface  as  well  as  on  tiie  interi- 
or of  a  structure,  particularly  of  the.  framevi'ork  of  ■ 
bridges.  Use  of  condensator-explorer  and  absorbomi- 
crometer. 


Biot,  M.   Theory  of  Elastic  Systems  Vibrating  Under  Tran- 
sient Impulses  with  an  Application  to  Earthquake -Proof 
Buildings.  Natl.  Acad.  Sci.-Proc,  v.  19,  no.  2,  Feb. 
1933.  p.  262-268.   (figures,  equations,  references) 
Also   Guggenheim  Laboratory  (Pasadena)  Rep.  No.  28. 

Theoretical,  mathematical  study  of  elastic  systems  vi- 
brating under  transient  irapulses  with  an  appliuation 
to  earthquake-proof  buildings..  It  was  shov;n  tjiat  fun- 
damental oscillation  is  by  far  the  most  dangerous. 


Bradbury,  C.  H.   Vibration  in  Roads  and   Buildings.   Survey- 
or, V.  84,  no.  2183,  Nov.  24,  1933.   p.  495-496. 

Vibration  of  elastic  bodies.   Principles  of  vibration 
transmission,  transmission  of  ground  waves 5  properties 
of  vibration  insulators,  causes  and  prevention  of  vi- 
bration; vibration  of  buildings. 
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Forster,  R.  tlber  Schiittel-  mid  Zitterschvvingungen.  Arctic 
fur  Elektrotechnik,  v.  27,  no.  5,  May  2,  1933.  p.  307- 
321.      (figLires) 

Shaking  and  trembling  type  of  vibrations  causing  hunting 
vibrations  in  such  oscillatory  systems  as  driving  rods 
of  electric  locomotives,  in  spindles  of  small  electric 
clocks  driven  by  single  phase  synchronous  motors,  in  a.c. 
motors,  etc.,  ai'^e  analyzed. 


Genest,  W.   Schall-  und  Schwingungsdammung  im  Kochbau. 
Z.V.D.I.,  V.  77,  no.  16,  April  22,  1S33 .   p.  42.7-42S. 
(references) 

Compilation  of  recently  published  German  data  on  elim- 
ination of  sound,  noise  and  vibrations  in  buildings. 


Kohler,  R*  and  Ramspeck,  A.   Ubertragung  von  Maschinen- 
schwingungen  auf  Boden  und  Gebaude .  Z.A.M.M.,  v.  13, 
no.  6,  Dec.  1953.   p.  435. 

Measurements  to  determine  the  nature  of  transmission 
of  mechanical  oscillation  in  the  soil  were  carried  out 
with  a  variable  frequency  vibrator,  and  seismograph. 
The  natural  frequencies  of  the  soil  were  found  to  be 
very  pronounced,  and  considered  to  be  of  great  impor- 
tance v\/hen  dealing  v;ith  the  problem  of  transmission  of 
vibrations  through  the  soil.   Similar  experiments  now 
in  progress  in  connection  v/ith  the  transmission  of  en- 
gine vibration  to  a  building. 


Ozawa,  K.   Forced  Vibration  of .Bridge  under  Action  of  Run- 
ning Vehicle  with  Spring.   Soc .  Civil  Ungrs.  (Japan)- 
Jl.,  V.  19,  no.  6,  June  1933.   p.  429-444.   (In  Japanese) 

Theoretical,  mathematical  discussion  of  the  forced  vi- 
bration of  a  bridge  under  action  of  a  running  vehicle 
with  spring. 


Renton,  C  and  Doak,  W.  J.   Oscillation  of  Railv/ay  Carriages 
on  Long  Bridges  in  Queensland.  Railway  Engr.,  v.  54, 
no.  644,  Oct.  1933.   p.  298-301.   (appendix,  figure) 

Measures  taken  to  detect,  measure  and  obviate  excessive 
vertical  oscillation  in  certain  :vehicles  on  particular 
bridges.   Typical  records  of  car  oscillation  tests  on 
bridges.  Apparatus  used  for  tests. 
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Scliarrer,    G.   and  Bi-otz,    0.        GeDauGlesc.hv.''inguiigen-.      Forscbungs- 
heft  359,   Mai'cL-April  1933.      24' p.      (x'lgui'es. ,    tables, 
references) 

Two  studies  on  effects  of -  vibration  in  buildings  caused 
by  traffic  or  machinery,  and. ways  pf  preventing  them. 
Method  developed  foi'  predetermining  the.' natural  period 
of  vibration  of  building  sufficiently  exact  for  .practi- 
cal purposes.  Results  of  measurements ' on  floors,  walls, 
and  brick  piers.  Methods  for  preventing  or'  reducing 
harmi'ul  vibrations. 


Spilker,  A.   Bauwerksschv;ingur^'en.  Bauingenieur,'  v. .  14,'  no. 
47-48,  Nov.  24,  1933.   p.  575-577;  no.  49-50,  Dec .' 8. 
p.  597-598.   (bibliography)         ,  , 

Mathematical  theory  of  clamped  v'ibrations.  Review  of 
causes  and  effect  of  vibrations  occurring  in  buildings. 
Methods  of  reducing  or  eliminating  vibrations  in  build- 
ings. 


Biot,  M.   Theory,  of  Vibration  of  Buildings  During  Earth- ■ 

quake..  Z-.A.M.M.,  v.  14,  no.  4,  Aug.  1934.   p.,  213-223. 
(appendices,  figures,  references)   (In  English) 
Also   Guggenheim  Laboratory  (Pasadena)  .Rep.'  No.  48. 

Relation  between  frequency  spectrum  of  transient  im- 
pulses and  ilLs .  effect  on  undamped  elastic  system  as'  ap- 
. plied  to  earthquake-proof  building  v;ith  "elastic  first 
floor"  . 


Den  Kartog,  J.  P.   The  'Vibration  Problem  in  Engineering. 
Fourth  Inter.  Cong.,  Appl.  Mech.-Proc. ,  July  1934.  p. 
36-53.   (figure.s,  references)'  .     . 

Reviev;  of  some  of  the  applications  of  the  theory  of  vi- 
bration to  practical'  engineering  problems  -which  have  oc- 
curred in  the  past  ten  years.  Most  notable  problems  in 
the  past  few  years  lie  in  the  fields  of  self -excited  vi- 
brations such  as  occur  in  flutterings  of  airplane  wings. 
These  are  divided  into  three  groups:  (1)   instabilities 
caused  by  friction,  either  di'y  or  oil  film;  (2)^  phe- 
nomena on  stretched  var^js,  e.g.,  transmission  lines, 
embracirig  those  caused  by. .vortex  formation,  those  caused 
by  inherent  non-symmetry  in  the  flow  pattern  and  those 
explained  bir   the  finite  time  of  formation  of  turbulence. 
■  Some  unexplained  phenomena  discussedj ' (3)  vibrations 
caused  by  leakage  flow  in  engine  valves  am  steam  tur- 
bines. Miscellaneous  results  discussed.   Tlie  problem 
of  transients  while  accelerating  through  critical  speed. 
New  balancing  machine  constructed  by  Thearle,  incorpor- 
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ating  suggestions  of  Leblanc.  New  graphical  solution 
of  balance  problem  and  new  application  of  dynamic  vibra- 
tion absorber. 


Mogami,  T.   Vibration  of  Suspension  Bridge.  Soc .  Civil 
Sngrs.  ( Japan) -Jl..  v.  20,  no.  6,  June  1934.   p.  549- 
568.   (In  Japanese; 

•  Theoretical,  mathematical  discussion  of  vibration  of 
suspension  bridges. 


Pagon,  V/.  W.   Vibration  Problem  in  Tall  Stacks  Solved  by 
Aerodynamics.  Engineering  Nev\/s  Kecord,  v.  113,  no.  2, 
July  2,  1934.   p'^.  41-43.   (i'iguros) 

Discussion   no.  7,  Aug.  16.   p.  217 5  no.  12,  Sept.  6. 
p.  3095  no.  18,  i:ov.  1.   p.  665. 

Analysis  of  data  on  deflections,  wind  velocity  and  dir- 
ection and  eddy  frequency,  dictated  the  use  of  nev/ 
trusses  m  supporting  structure  and  ring  stiff eners  in 
"  stack  with  crossed  diagonals,  observed  vibrations;  re- 
cording equipment';  eddies  around,  stacks '^  vibration  cor- 
rection and' results  of  alterations.. 


Pohl,  K.   7,ur  jfe'Pechnang  der  Eigenschv/ingungenszahl  von 
Balkentragern.   Staiilbau  (Suppl.  to  Bautechnik) ,  v.  7, 
no.  23,  Nov.  9,  1934.  p.  177-179.   (figures,  tables, 
"equations,  references) 

Mathematical  theory  of  the  determination  of  the  period 
of  vibration  of  solid  web  and  framed  girders,  numerical 
examples . 


Steuding,  H.   Die  SCxhv/ingungen  von  Tragern  bei  bewegten 
Laston.   Ingenieur  Arch.,  v.  5,  no.  4,  Aug.  193<t.  p. 
■275-3055  V.  6,  no.  4,  Aug.  1936.   p.  265-270.   (figures, 
taoles,  equations) • 

The  use  is  considered  of  a  heavy  beam  simply  supported, 
and  uniform.ly  loaded  from  ..one  end  by  a  movable  section 
v/ith  uniform  motion  (the  case  of  a  tjci.n  entering  a 
bridge)  and  then  the  same  beam  loaded  on  ai-l  its  length. 
This  is  followed  by  consideration  of  the  jse  of  a  beam 
supported  at  one  or  both  ends  with  movable 5  concentrated 
load. 


Stilssi,  F.  Zur  Berechnung  der  Grundschv/ingungszahl  vollwan- 
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diger  Trager.  bcli\;eizei'ische  Bauzeitung,  v.  104,  no. 
17,  Oct.  27,  1£34.  p.  189-191.  ( figure sj  equations, 
references) 

Theoretical,  mathematical  discussion  leading  to  deri- 
vation of  formulae  of  period  of  vibi'ation  of  solid  v/eb 
beams. 


Isolation  of  Vibration  and  IToise.   Con- 


crete arid  Construction  Engineei*ing,  v.  30,  no.  2,  Feb. 
1935.  p.  126-136.   (figures,  references)  ■ 

Types  of  vibration  and  general  principles.  iJachinery 
vibrations  and  isolating  materials.  Metliods  of  appli- 
cation.  Impact  machines.   Traffic  vibrations  and  noise. 


Katel,  J.   L'Influence  de  Trepidations  de  diverses  Sources 
exterieur  sur  la  Stabilite  des  Batiments  a  la  Sarite 
publique .   Science  et  Industrie,  v.  19,  no.  29,  May 
1935.   p.  178-185.   (figures,  references) 

Results  of  German  investigations.  Measurement  of  vi- 
brations.  Proposed  scale  of  vibration  intensities. 
Study  of  the  effect  of  vibrations  from  var-'.ous  outside 
sources  on  the  stability  of  buildings  and  on  thu  health 
of  their  inhabitants. 


Meister,  F.  J.   Die  Empf indllchkeit  des  Menschen  gegen  Er- 
schiltterungen.   Forschung  aus  dem  Gebiete  des  Ingen- 
ieurvi^esens,  v.  6,  no.  3,  May -June  1935.   p.  116-120. 
(figures,  tables,  references) 

Sensitivity  of  the  human  body  to  vibrations.  Method 
and  results  of  tests  and  conclusions  arrived  at.   1  re- 
posed vibration  scale. 


Mori,  T.   Vibrations  of  Bofie  rlailway  Cars.   Soc.  IIech,_ 

Engrs.  (Jap an) -Trans.,  v.  1,  no.  2,  May  1935.   p.  163- 
163.   (In  Japanese  with  a  brief  ^^nglish  abstract) 

Study  of  natui'-al  ana  forced  vibrations  of  passerxger  cars 
in  which  damping  friction  is  first  assumed  to  be  negli- 
gible. 


Poschl,  T.  tJber  die  Ligenschwinguiigen  von  Fachwerken  mit 
llassen  in  den  Knotenpunkten.  Stahlbau  (Suppl.  to  Bau- 
technik),  v.  8,  no.  6,  March  15,  1936.   p.  41-43.   (fig- 
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ures,  equations,  references) 

Theoretical,  mathematical  analysis  of  vibrations  of 
framed  structures  with  loads  concentrated  at  the  joints. 


Morris,  J.   Critical  Speeds  of  a  Wind  Tunnel  Fan  Shaft.  Roy. 
Aero.  Soc.-Jl.,  v.  40,  no.  307,  July  1936.   p.  557-660 » 
(figure) 

In  design  of  fan  drive,  regard  should  be  had  for  possible 
critical  or  resonant  speeds  which  may  result  in  failure 
of  the  system.   The  possibility  of  such  resonance  in  the 
system  is  considered  mathejnatically .  Conclusions. 
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PATENTS  REL/,TI:TG  TO  VIBRATIO?nT 


TJ^HTSD  STATES 


1740362   Fropeller-Shait  Support.   Issued  to  0.  Mader,   assign- 
or to  11.  Junkers,  Dessau,,  Gernieny,  June  30,  191^8. 

In  order  to  reduce  vibration  of  the  propeller  slisf  t,  bear- 
ings are  provided  desi^'ned  to  permit  the  shaft  to  adjust 
itself  until  its  center  of  gravity  lies  in  the  axis  of 
rotation.   For  this  purpose  the  shaft  is  connected  to 
the  driving  me chanisffi  at  its  inner  end  by  a  universal 
joint  v/hich  permits  zhe    shaft  co  pivot  in  any  direction, 
and  near  its  outer  end,  close  to  tlie  propeller,  there 
is  provided  a  spring-supported  bearing  intended  to  per- 
mit radial  displacement  to  the  shaft. 


1773481   Airplane  Construction  (En;:-ine  Bed  '.."oimting;  Vibra- 
tion Absorber").   Issued  to  Anthony  J-I.  G.  Fokker,  assign- 
or to  the  Atlantic  Aircraft  Corp.,  Aug.  It,  1S30. 

Relates  to  a  r;;silient  suspension  for  the  engine  of  an 
aeroplane  so  that  vibrations  'vill.  not  be  transmitted 
to  the  fuselage  framev.'orK  or  to  the  radiators,  oil  tanks, 
etc.   The  supporting  lug  of  the  motor  is  secuLPod  to  a 
rectangular  block  of  elastic  material  such  as  rubber  by 
a  bolt  passing  throug'h  the  vertical  centerline  of  the 
block  between  v/ashers  or  plates.   The  bolts  pass  throug:h 
the  resilient  block  at  ei'cher  side  of  th::  engine  bolt 
secui'ing  same  to  thi  longitudincl  frame  member.   A  re- 
tainer is  pi'-ovldtd  to  previ.-nt  distortion  of  the  (.. lastic 
'  blocK  due  to  the  v'ei,--Mt  o" 


1778503   Vibration-Dampsninf  Mountin;/.   Issued  to  Hugh  C. 
Lord,  Oct.  14,  1930. 

In  a  vibration  dampia;-  mounting,  the  com.bination  of  a 
supporting  member  and  a  supported  member,  one  of  said 
members  being  provided  with  vibration  producing  means, 
and  a  mounting  of  resilient  rubber  bonded  to  one  of  said 
members  and  dispo.^ed  in  thrust  resisting  relation  v\fith 
the  other  .nember,  said  momiting  includirg  a  body  of  rub- 
ber .pi'ojecting  from  the  member  to  v/hich  the  mounting  is 
bonded  and  so, disposed  as  'to  receive  the  thrust  thi'ough 
shear  stress,  the  shear- being  in  the  direction  of  the 
vibrai,ory  i,nrust  to  be  absorbed  by  the  mouriting. 
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1950350  Vibration  Dsinpener.  Issued  to  Joseph  J.  Boland, 
assignor  to  the  Aeroiriarine  Plane  and  Motor  Co.  r.  Y. , 
March  S,  1£34. 

Combination  v;ith  a  machine  having  a  rotatable  member  tend- 
ing to  generate  unbeilanced  inertia  forces  of  varyin^v  value, 
of  a  means  tenaing  to  modify  said  unbalanced  forces  to  a 
constant  value,  said  means  including  a  single  element  of 
unbalanced  proportions  mounted  on  one  side  of  said  rota- 
table  member  for.  rotation  relative  thereto,  aiid  means  en- 
gaging said  element  to  cause  it  to  planetize  about  the 
axis  of  said  rotatable  member. 


1S30185  Torsional  Vibration  Dampor.  issued  to  Holand  Chil- 
ton, assignor  to  the  VJright  Aeronautical  Coro. ,  Nov.  13, 
1934. 

A   clutch  com.prising  a'  driving  men'iber;  a  driven  member^  a 
hub  secured  to  one  of  said  members,  a  disc  secured  to  the 
other  said  member,  and  surrounciing  said  hub:  moans  for 
providing  a  positive  drive  in  one  direction  'vhile  allow- 
ing slippage  in  the  opposite  direction,  said  last  named 
means  comprising,-  projections  attach;^d  to  th^  hub  and  con- 
tacting- at  their  outer  ends  v/ith  the  disc,  said  disc  be- 
ing disposed  on  one  side  of  and  in  constant  friction;:  1 
contact  v/ith  said  pi'ojections^  l    fl'.'nge  attacnod  to  the 
disc  ~nd  extending  inv'/ard  therefrom  on  the  opposite  side 
of  the  projectioiis;  and  means  for  r-isiliently  pressing; 
the  fl£,nge  into  frictional  engagement  v/ith  s-id  projec- 
tions, v/h'.reby  an  ov=!rlo'::d  friction  clutch  is  provided 
in  addition  to  ths  uni-directional  drive. 


2037698   Vibration  iiecordin^'  Instrument.   Issued  to  VicLoi* 
E.  Carbonara,  assignor  to  the  Bendix  Aviai.ion  Corp., 
April  21,  1936. 

In  a  vibration  recording  instriajnent  of  the  type  includ- 
ing a  casing  having  a  miass  mo"vinced  for  uni^'-ersal  rela- 
oive  movement  therein,  a  reflecting  member  carried  by 
said  mass,  light  projecting  mieans  secured  in  said  casing 
for  projectin,g  a  beam  of  light  into  said  reflecting  mem- 
ber "Whereby  said  beam  is  vibrated  by  relative  movemient 
bet^veen  said  member  and  said  casing  v/hen  the  latter  is 
mounted  on  a  ^jembcr  the  vibrations  of  which  are  to  be 
recorded  and  additional  reflecting"  means  secured  in  said 
casing  for  further  reflectir^;;;:  said  beam,  the  coiabination 
of  a  rotatable  reflecting  member  interposed  b?. tv/oen  the 
reflecting  member  cari-ied  by  the  mass  and  the  reflecting 
means  secured  in  the  casing,  m.eans  for  rotating  said  ro- 
tatable reflecting  member  whereby  said  vibrating  beam  is 
further  reflected  end   has  an  tngular  movement  ii.iparted 
thereto,  end  a  r.;latively  station' ry  light-sensitive  film 
in  said  casing  for  receiving  said  angularly  movable  vibra- 
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ting  beam  thereon  v/hereby  a  photographic  record  of  the 
vibrations  of  the  vibratin,^  member  is  produced. 


GRBAT  BRITAIN 


329436   Improvements  in  or  Relating  to  Power  Transmission 
of  Motor  Vehicles.   Issued  to  J.  Atkinson,  assignor  to 
the  Leyland  Motors  Co.,  Lancashire,  March  18,  1929. 

To  overcome  vibration  and  noise  which,  due  to  well- 
knov/n  causes,  occui^  in  the  transmission  shaft,  a  friction 
damper  is  arrang-ed  inraiediately  behind  the  gear  box  or  in 
another  suitable  position.   In  the-ri'-iin,  the  vibration 
damper  is  comprised  of  a  rotating  uugs  composed  of  two 
heavy  rings  '.vhich  are  pressed  apart  b'/  springs  against 
two  fla-.'.ges.   These  flanges  arc  bolted  to  a  spider  which 
is  mounted  on  the  end  of  the  gear  box  final  driving  shaft. 
Friction  linings  are  intei^posed  be-oveen  the  rings  and  the 
adjacent  flanges,  while  a  ring,  composed  of  rubber  or 
similar  material,  closes  the  gap  between  the  two  rings. 


336795   Improvements  in  or  Relating  to  Apparatus  for  Indica- 
ting or  Recordin^g  Vibi'ations  of  Rotating  Shafts  or  Mem- 
bers.  Issued  to  I.  J.  Gercnrd,  B.  C  Carter,  and  H.  C. 
Manse 11,  Oct.  17,  1929. 

Consists  of  dynamometers,  rotary  transmission,  with  re- 
cording: apparatus.   Comprises  a  construction  of  the  type 
in  which  the  tors:ional  vibrations  of  a  shaft  are  used  to 
tilt  a  mirror,  reflecting  a  beam  of  light,  on  to  a  screen 
or  photographic  plate.  'Two   figures  illustrate  the  appa- 
ratus. 


358789   IraprovenienLs  in  Driving  Mechanism  for  Aircraft  Pro- 
pellers.  Issued  to  H.  Junkers,  Dec.  2,  1930. 

Mechanism  for  the  transmission  ox'  energy  fi'om  engines  or 
motors  with  periodically  fluctuating  Lorque  to  aircraft 
piopellers.  Includes  an  elastic  member  interposed  in 
the  revolving  transmission  mechanism  and  so  dimensioned 
as  to  prevent  resonance  of  the  specific  frequency  of  re- 
volving parts  dui'-ing  fluctuations  in  engine  torque  in 
the  range  of  higher  engine  speeds. 


382787   Improvements  in  Devices  for  Reducing  Torsional  Os- 
cillations in  Crankshafts.   Issued  to  R.  R.  R.  Sara- 
zln,  June  30,  1931. 
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To  reduce  the  toi'cional  oscillation 'in  crankshafts,  a 
fly-wneel  is  fitted,  with  movable  masses  in  a  hollow  drum 
integral  with  the  shaft.   The  weights  are  displaced 
against  centi-ifugal  force  by  the  recess  in  the  drum,  which 
erjgage  rollers  on  projectiiig  heads  forming  part  of  the 
movable  masses.   The  difference  in  radius  between  the  re- 
cesses and  the  projecting  heads  represents  the  radius  a- 
lorjg  which  the  masses  are  displayed. 


3S3689   Improvements  in  Shaft  Dampers  for  Use  with  En^-:ines. 
Issued  to  Sir  F.  H.  Royce,  Sept.  22,  1931. 

A  dynamic  bals.ncer  comprised'  of  a  drum  mounted  around  a 
shaft  concentrically  and  coupled  thereto  by  means  of  re- 
silient shaft.   Friction.  iTieans  are  proviced,  reacting  be- 
tv/een  the  suaft  ana  the  drum,  and:  being  s.o   disposed  that 
when  subjected  to  centrifugal  force  by  rotation  of  the 
shaft  and  drum,  they  urge  the  friction  means  into  engage- 
ment.  Springs  bearing,  on  the  weights  also  ui'ge  the  shoes 
into  eAf?agement  with  the  intei'ior  of  the  drum. 


392949   Im.provem^jnts  in  Engine  Mounting's.   Issued  to  R.  S. 

Trott,  704  Equitable  Building,  Denver,  Colorc^do,  U.S.A., 
Nov.  15,  1931. 

•  Mounting  is  iiitended  to  smooth  out  the  variable  torque 
of  a  petrol  engine  and  so  .to  prevent  vibration  occurring. 
Although  intended  for  automobiles,  drav.'ing  is  given  show- 
ing the  application  of  the  mounting  to  an  aero  engine. 


436981   Improvem.ents  Relating  to  Devices  for  Damping  the  Os- 
cillation of  the  Revolving  V/ings  or  Blades  of  Aircraft. 
Issued  to  D.  Kay  and  J.  V/.  Dyer,  Kay  Gyroplane,  Ltd., 
18  Atholl  Crescent,  Eainburgh,  Scotlana,  June  26,  1934. 

In  the  case  of  rotors  with  blades  hiiurea  on  the  two  planes, 
it  is  stated -that  when  movement  is  alio^ved  in  the  plane 
of  the  blades,  rapid  oscillations  have  been  found  to  oc- 
cur.  It  is  therefore  proposed  to  ari-ar^ge  in  the  wings, 
a  weight  capable  of  movement  in  the  chord  direction, 
V/hich  act  by  their  inertia  so  as  to  oppose  the  rebound 
of  the  blaae.   Dc.mping  devices  may,  in  addition,  be  fit- 
tea  to  the  hub  of  the  rotor. 


461353   Oscillation  Vibration  Damper  for  the  Mechanism  Con- 

trollia?  the  Movable  Flaos  of  neroolanes.   Issued  to  L. 
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Bechereau,  May  24,  1935. 

This  apparatus  is  intended  to  absorb  vibrations  in  the 
control  mechanism  of  aeroplanes  by  means  of  shock  ab- 
sorbers in  the  control  mechanism.   The  method  consists  in 
Interposing  in  the  steerage  control  a  rectilinear  vibra- 
tion damping  apparatus  of  the  piston  and  cylinder  type, 
in  which  the  piston  rod  extends  on  opposite  sides  of  the 
piston  through  the  braking  cylinder  and  which  exerts  a 
symmetrical  action  in  both  directions,  the  resistance  of 
this  apparatus  depending  solely  on  the  frequency  of  the 
oscillations  of  the  flaps. 


463008   Improvements  in  Means  for  Absorbing  Vibrations  in 

Aircraft.   Issued  to  Short  Bros.,  Rochester  and  Bedford, 
■  Ltd.,  and  G.  I.  Robinson,  both  of  Seaplane  vVorks,  Roches- 
ter, Kent,  Feb.  11,  1936. 

The  device  is  described  as  used  for  a  wing  tip  float 
which  is  supported  by  nearly  vertical  struts  cross-braced 
by  two  v^rires,  and  the  device  is  inserted  at  the  crossing 
of  the  wires.   As  variable  loads  affect  the  device,  shock 
is  absorbed  by  means  of  rubber  blocKs. 
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Frith,  J.  and  Buckingham,  Fo   Vibration  in  Engineering.  Lon- 
don: Hacdonald  &.   Evans,  1924.   123  p.   (figures,  tables, 
bibliography) 

This  book  deals  at  length  with  free,  forced  and  dajiiped  vi- 
brations and  presents  mathematical  aspects  of  such  mo- 
tions in  some  detail.  Simple  vibrations  dealt  with  only, 
and  a  single  practical  case  of  vibi'ations  of  machinery 
shafts.  Valuable  because  of  effective  presentation  of 
essential  line  of  mathematical  attack.  ■  A  few  hints  on 
factors  favoring  or  opposing  transmission  of  vibrations. 


Timoshenko,  S.  P.  and  Lessells,  J.  M.  Applied  Elasticity. 
E.  Pittsburgh,  Pa.:  ^-/estinghouse  Technical  Night  School 
Press,  1925.   1st  Edition.   544  p. 

Two  engine  problems  that  are  receiving  attention  in  auto- 
mobile and  aeronautic  engines  are  those  of  vibration  and 
of  weignt  reduction.   First  section  is  analytical,  con- 
taining some  advanced  chapters"  devoted  to  the  strength 
of  materials.  An  entire  chapter  is  devoted, to. problems 
on  dynamical  stresses  produced; in  moving  machine  parts 
by  inertia  and  vibrations.  'Review  of  the  general  theory 
of  vibration  of  elastic  systems  5  several  practical  prob- 
lems discussed,  sucii  as  ci^itice^l  speeds  of  snax'ts,  tor- 
sional vibrations  of  shafts  and  stresses  produced  during 
impact.   Second  section  gives  information  on  the  mech- 
anical properties  of  materials. 


Crandali,  I.  B.   Theox'y  of  Vibrating  Systems  and  Sound.  N.Y. 
D.  van  Nostrand  Co.,  1926.   272  p.   (figures) 

The  purpose  of  this  book  is  to  give  in  modern  terms,  a 
treatment  of  the  basic  theory  of  vibrating  systems  and 
sound,  and  to  show  ho\-i   it  has  been  applied  to  current 
problems.   Specifically,  the  book  covers  simple  vibra- 
ting sysoems,  genex^al  theory  of  vibrating  systems;  res- 
onators and  filters:-  propagation  of  sound;  radiation  and 
transmission  problems,  the  acoustics  of  closed  spaces; 
absorption,  reflection  and  reverberation. 

Zipperer,  L.   Technische  Schvi/ingungslehre.  Vol.  2.  Berlin 
and  Leipzig:  V/.  de  Gruyter  &  Co.,  1927.   124  p.   (fig- 
ures, bibliography) 

After  the  discussion  of  vibration  in  general,  given  in 
the  first  volume  of  the  \'Vork,  the  second  proceeds  to  dis- 
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cuss  the  individual  methods  for  calculating  the  speci- 
fic rate  of  torsional  vibration  in  shafts  with  various 
numbers  of  disk  fly;vheelo.   The  method  of  calculating 
transverse  vibrations  is  then  given.  Attention  is 
then  turned  to  experimental  methods  and  to  methods  for 
avoiding  vibration. 


Geiger,  J.   Mechanische  Schv;ing-ungen  und  ihre  Messung. 
Berlin:  J.  Springer,  19S7.   305  p.   (figures) 

Theory  of  various  types  of  vibratory  systems,  natural 
and  forced  vibrations,  miulti-mass  systems,  dam.ping. 
Vibrations  of  internal  combustion  engine  shafts,  equiv- 
alent masses  and  equivalent  elasticities.   Theories, 
descriptions  and  duplications,  and  applications  of  vi- 
bration measuring  insti'uments . 


Purda^^,  H.  F.  P.   Diesel  Engine  Pesign.   London;  Constable 
ic   Co.,  Ltd.,  1928.   360  p.   (figiu^cs,  tables) 

Book  includes  a  chapter  dealing  with  some  recent  devel- 
opments in  double-acting  engines  and  supercharging. 
More  complete  account  given  of  the  twisting  effects  in 
crankshafts.   Previous  treatment  of  toi-sioiial  vibra- 
tions has  been  amplified. 


Steuding,  H.   Messung  mechanischer  Schwingur^en.  Berlin: 

V.D.I.-Verlag,  1928.   500  p.   (figures,  tables,  biblio- 
graphy) 

Critical  investigation  of  methods  and  apparatus  for 
measuring  mechanical  vibration.   Classification  of  meth- 
ods and  apparatus  from  viev/points  of  physical  principles 
and  applications.  Consideration' of  seismometry.  'Gener- 
al theory  of  apparatus  for  measuring  vibrations  and  cri- 
teria established  for  judging  it.  Fields  considered 
are  biology,  physiology,  varying  stresses  in  structures 
and  machines,  acoustics,  periodic  vibrations  in  machin- 
ery and  indicators  for  engines.  Valuable  bioliography 
of  over  1400  references. 


Timoshenko,  S.  P.   Vibration  Problems  in  Engineering.  NcY 
D.  van  ITostrand  Co.,  1928.  361  p.   (figures) 

Exposition  of  the  fundamentals  of  the  theory  of  vibra- 
tions with  special  reference  to.. the  application  of  the 
theory  to  such  prac-cical  problems  as  the  balancing  of 
machines,  the  vibrations  in  turbines  and  in  railroad 
track  and  bridges,  and  in  the  v/hirling  of  rotating 
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shafts.  The  topics  discussed  include  harmonic  and  non- 
harmonic  vibrations  in  a  system  wixh  several  degrees  of 
freedom,  and  in  elastic  bodies.  A  chapter  on  measuring 
instruments  is  included.  Applications  to  various  engin- 
eering problems  developed. 


Dalby,  './.  E.   The  Balancing  of  Engines.  K.Y.:  Longmans, 
'Green  &  Co . ,  1929.   321  p.   (figures,  taoles) 

Thorough  mathematical  discussion  of  the  theory  of  oal- 
ancing,  and  calculation  and  lay-out  on  draltmg  "ooa.-^d, 
methods  of  accounting  ."for  ujo.balanca,  couples ,  turn\ng 
moment,  vibration  and  other  factors.  Chapter  on  viora- 
tion  in  railroad  bridges  set  up  by  unbalance  in  locomo- 
tives. 


Fopplj'O.,  Becker,  E.  and  v.  Heydekampf,  G.   Die  Dauerprili- 
u-ng  der  Werlrstoffe,  Berlins  J.  Springer,  1929.   124  p. 
(figures,  references) 

Discussion  of  apparatus  and  methods  for  determining  the 
fatigue  of  metals  subjected  to  vibration.  A  variety  of 
testing  machines  is  describud,  their  use  explained,  and 
methods  of  testing  given,  together  vvith  some  results. 


Morris,  J.  '  The  Strength  of  Shafts  in  Vibration.  London: 
C.  Lockv;ood  c.  Sons,  1929.   189  p.   (figures,  tables) 

General  mathematiccil  investigation  of  vibration  in 
shafts.  Based  on  the  assumption  that  the  shaft,  in  ef- 
fect, is  made  up  of  a  series  of  infinitely  thin  discs 
threaded  on  the  axis  of  the  shaft.   This  book  deals  with 
the  elementary  principles  of  the  bending  of  rods  and 
Lord  Rayleigh's  reciprocal  relations  and  their  applica- 
tion^  the  vibration  of  a  system  of . concentrated  load  on 
a  horizontally  supported  shafts  the  vibration  of  contin- 
uously loaded  cantilevers,  torsion  problem.s  and  the  ef- 
fect of  gears,  etc.  Sxamplas  are  v.'orked  ouo,  more  on 
the  academic  side  than  on  trie  practical. 


Ramsey,  A.  S.   Dynamics.  Cambridge:  University  Press,  1929. 
269  p.   (figures) 

Included  are  two  chapters  devoted  to  harmonic  motion  and 
its  applications,  and  to  the  problem  of  small  oscilla- 
tions and  the  stability  of  motion. 
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Streeter,  R.  L.  a.nd  Lichty,  L.  C.   Internal-Combustion  En- 
gines, Theory  and  Design.  K.Y.  and  London:  McGraw  Hill 
Book  Co.,  1929.   3rd  Edition.   445  p.   (figures) 

Underlying  principles  of  internal-combustion  engines. 
Included  is  a  chapter  on  vibrations  und  engine  balance. 


V/ilson,  \;.  K.   The  Balancing  of  Oil  Engines.   London:. C. 

Griffin  ck  Co . ;  Philade].phia:  J.  B.  Lippincott  Co.,  1929 
'79  p.   (figures,  tables) 
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A  presentation  of  principles  and  practice,  based  upon 
long  experience  in  the  design  and  production  of  internal 
combustion  engines.   The • author  first  surveys  the  prin- 
ciples and  shows  hov>/  they  can  be  used  to  calculate  un- 
balanced forces  and  couples,  after  which  he  analyzes  en- 
gines of  from  one  to  eight  cylinders  in  a  series  of 
chapters.  Graphical  methods,  general  design  and  the  de- 
sign of  vibrationless  foundations  are  considered.   The 
book  is  suited  to  practical  use  in- the  designing  office. 


Lehr,  E.   Schwingungstechnik.  Vol.  I5  Grundlagen.  Die  Eig- 
enschwingungen  eingliedriger  Systeme.  Berlins  J.  Spring- 
er, 1930.   295  p.   (figures,  tables,  bibliography) 

A  simple  text  Vi/ith  numerous  examples  of  vibration  prob- 
lems worked  out,  such  as  the  calculation  of  the  criti- 
cal velocity  of  a  6-cylinder  airplane  motor. 


V/edemeyer,  E.  A.   Automobilschwingungslehre.   Braunschweig! 
F.  Vieweg  6:  Sons,  1930.   186  p.   (figures)   From  the 
collection  "Sammlung  Vieweg",  Mos.  103-104. 

This  book  is  for  the  layman.   It  deals  with  the  differ- 
ent types  of  vibrations  of  automobile  and  aircraft  en- 
gines, chassis  vibrations,  damping,  noise,  shimmy  and 
the  influence  of  the  road  on  the  automobile . 


Vi/ood,  A.  B.    Textbook  of  Sound.   N.Y.:  MacmilD^an  Co.,  1930. 
519  p.   (figures,  tables,  bibliography) 

Treats  vibrations  of  all  frequencies,  audible  or  otiier- 
wise.  Side  by  side  with  the  earlier  work  of  Rayleigh 
and  Lamb,  the  author  presents  the  now  methods  of  inves- 
tigation and  the  new  theoretical  developments  that  have 
arisen  and  also  calls  attention  to  the  many  technical 
applications  of  today.  He  has  produced  an  admirable 
textbook  for  university  students,  and  also  a  convenient 
reference  book  for  physicists  and  engineers. 


Foppl,  0. 
lins 
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Grunclzeuge  der  technischen'  Schwingunvslehre  ,  Ber- 
Springer,  1931.  212  p.   (figures,  tables) 


Concise  treatise  on  the  theory  of  vibration  and  its  appli- 
cations in  engineering.   The  effects  of  vibration  upon 
structural  materials,  methods  of  calculating  frequencies, 
damping  devices,  the  prevention  of  vibration  in  recipro- 
cating machines,  and  similar  topics  are  discussed. 


Slocum,  b..  E,.   Noise  and  Vibration  Engineering.  N.Y.:  D. 
van  Nostrand  Co.,  1931.   171  p..  (figures,  bibliography) 

Book  .points  out  the  various  features  of  vibration.   In- 
cludes a. chapter  m  v^hich  tests  of _  vibration  dampers 
are  described  and  typical  results,  but  incomplete  tables 
of  characteristics 5 are  presented. 


Younger,  J.  E.  and  Woods,  B.  M.  Dynamics  of  Airplanes  and 

Airolane  Structures.  London:  Chapman  &  Hall;  II.Y'.  s 

J.  Wiley  ck  Sons,  Inc.,  1931.  263  p.   (figures,  biblio- 
graphy) 

Book  includes  exarainations  of  structural  questions,  par- 
ticularly of  flutter,  torsion  of  propeller 'blades,  en- 
gine vibrations,  etc.   Includes  mathematical  preparations 
beyond  second-year  calculus  and  elementary  differential 
equations.   Latter  part  of  book  bears  on  the  method  of 
attack  upon  specifically  aeronautical  problems. 


Barkhausen,  H.   Einfilhrung  in  die  Schwingimgslehre  ncbst  An- 
wendung  auf  mechanischen  und  electrischen  Schwingungen. 
Leipzig:  S.  Hirzel,  1932.   126  p.   (figures)  . 

Elementary  treatise  on  the  theory  of  vibrations.   The 
book  is  divided  into  three  parts.   (1)   Sinusoidal  oscil- 
lations: elementary  characteristics  of  oscillations, 
self -induced  oscillations,  electrical  oscillations,  com- 
position of  sinusoidal  oscillations.   (2)   Oscillatory 
systems:  systems  at  two  degrees  of  freedom,  systems  at 
infinite  degrees  of  freedom,  mechanical  oscillations,  e- 
lectrical  oscillations,  periods  of  the  oscillations  most 
frequently  encountered.   (3)   Origin  of  oscillations: 
damped  oscillations  and  continuous  oscillations. 


Hohenemser,  K.   Die  Methoden  zur  Angenaher ten  Ld sung  von 
Eigenv/ertproblemen  in  den  Elastokinetik.  Berlin:  J. 
Springer,  1932,   89  p.   (figures) 

Discussion  of  the  general  methods  of  linear  integral  equa- 
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tions  of  the  second  kind  and  their  application  to  the 
vibration  of  el.astic  bodies.   Important  special  prob- 
lems taken  up,,  such  as  vibration  in  rods,  plates' and 
fraraev\forks5  ajid  critical  speed  of  shafts.   This  is  in- 
tended to  give  eiigineers  a  survey  of  general  methods 
for  solving  vibration  problems  and  to  provide  mathema- 
ticians with  an  account  of  the  uses  of  the  method  in 
practice. 


Kimball,  A.  L.   Vibration  Prevention  in  Engineering.  IIoY.s 
J.  Wiley  &  Sons,  Inc.,  London:  Chapman  &  Hall,  Ltd., 
1932.   145  p.   (figures,  tables,  .references) 

Reference  v/ork  for  engineers  on  noise  and  vibration  in 
engineering  v;ork  of  the  General  Electric  Co.   Scope  of 
volume  includes  all  material  necessary  for  handling  ef- 
fectively any  usual  vibration  proolem. 


Reid,  E.  G.  Applied  b'ing  Theory.,  Ij.Y.  and  London:  McGraw- 
Hill  Book  Co.,  Inc.,  1932.,  1st  Edition.  23l  p.  (fig- 
ures, bibliography) , 

Collection  of  technical  presentation  of  Prandtl,  Lan- 
chester,  Kutta,  Jonkowski,  Munk,  Glauert,  et  al.,  co- 
ordinated and  brought  up  to  date.   It  is  presented  in 
elementary  and  concise  form.  Explanatory  and  corolla- 
ry material  from  the  author's  own  experience. 


Root,  R.  E.   Dynamics  of  Engine  and  Shaft.  N.Y.:  J.  \/iley 
&   Sons,  Inc.,  London:  Chapman  a   Hall,  Ltd.,  1932. 
184  p.   (figures)  ■  '" 

Presentation  of  methods  for  evaluating  the  forces  that 
operate  in  a  reciprocating  engine,  to  trace  tlieir  ef- 
fects in  turning  moment  on  the  shaft  and  in  bearir^g 

■  pressures,  and,  to  reveal  their  significance  in  rela- 
tion to  vibrations.  Book  also  treats  of  torsional  and 
transversa  vibra"Dions  of  elastic  systems  and  discusses 
cri"Lical  speeds.   In  tl:e  last  three  chapters  dealing 
with  vibrations,  use  is  maae  of  linear  differential 

■  equations  a:ad  of  the  tiieory  of  elasticity. 


Ileldt,  P.  M.   Automotive  Engines  -  Design;  Production, 

Tests.   II. Y..  P.  LI.  Heldt,  ilyack,  1933.   Ctk  Edition. 
5PS  p.   (figures) 

Outstanding  feature  of  the  latest  volur.ie  is  a  new  chap- 
ter on  torsional  vibration  and  vibration  dampers  in 
which  a  method  is  developed  for  predetermining  the  cri- 
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tical  speeds  of  torsional  vibration  of  engines  from  design 
cliaracteristics .   This  predetermination  of  critical  speeds 
is  of  great  importance  for  aircraft  and  marine  engines 
v;iiich  are  held  to  a  definite  speed  by  the  propeller  load. 


Hohenemserj  K.  and  Prager,  W.   Dynamik  der  Stabv\/erke .  Ber- 
lin; J.  LJpi'inger,  1933.   367  p.   (figures,  tableS)  bib- 
liography ) 

Systematic  treatment  given  of  the  problem  of  the  free 
and  forced  vibrations  of  a  framewor'k  made  up  of  uniform 
bars,  and  for  similar  problems,  which  do  not  lend  them- 
selves to  exact  treatment.  Approximate  methods  based 
on  the  use  of  Rayleigh's  principle  offered.   Section  1 
gives  a  brief  account  of  the  kinematics  of  simple  hai'- 
.monic  motion  and  the  free  and  forced  vibrations  of  a 
system  of  one  degree  of  freedom.   Section  2  deals  with 
the  problem  of  a  beam  v/hose  mass  is  assumed  to  be  con- 
centrated at  three  points.   Section  3  deals  with  the 
free  vibrations  of  a  framework.   Section  4  deals  with 
forced  vibrations.   Section  5  considers  the  effect  of 
suaden  application  or  removal  of  a  load. 


Temple,  G.  F.  J.  and  Bickley,  V/.  G.   Rayleigh's  Principle 
and  its  Applications  to  Engineering.   Londons  Oxford 
Univ.  Press,  1933.   166  p.   (figures,  taoles) 

Purpose  of  this  volume  is  to  familiarize  engineers  with 
the  utility  of  Rayleigh's  energy  method  for  the  rapid, 
direct  calculation  of  the  approximate  values  of  critical 
loads  and  speeds.   The  metiiod  is  developed  in  such  a  way 
as  to  furnish  both  upper  and  lower  estimates  of  the  true 
value  required,  so  that  it  enaoles  critical  loads  and 
frequencies  to  be  determined  with  close,  knov/n  degrees 
of  apj_jroxiiiiation. 


Len  Hartog,  J.  p.   Mechanical  Vibration.  K.Y.  and  London: 
McGraw  Hill  Book  Co.,  Inc.,  1934.   390  p.   (figures) 

This  book  is  intended  for  use  as  a  textbook,  and  also 
aims  to  meet  the  needs  of  practicing  engineers.   Theory 
is  presented  in  understandable  form  and  its  practical  ap- 
plications to  water  wheels,  steam  turbines,  automobiles, 
airplanes,  Liesel  engines  and  electric  machinery  are  dis- 
cussed in  detail. 


Inglis,  C.  E.   A  Mathematical  Treatise  on  Vibrations  in  Rail- 
way Bridges.   Cambridge:  University  Press,  1934.   £.03  p. 
(figures,  tables) 
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Theoretical  v;ork  consisting  of  the  developraent  of  a 
satisfactory  mathcraaticMl  method  for  calculating  bridge 
vibrations  under  various  kinds  of  acting  forces.   Three 
priiicipal  causes  of  dyhsmical  effect  of  moving  loads  on 
a  bridge  5  this  Dook  deals  principally  v/ith  "hammer- 
blows"  due  to  balMice-v/eig.hts  v.'hich  are  attached  to  the 
driving-wheels  of  a  locomotive.   Complete  treatise. 
Theoretical  solution  of  a  series  of  iaiaportant  vibration 
problems  ar.d  also  some  approximate  solutions. 


Judge,  A.  './.   AutomoDile  and  Airci'aft  Erigihe  .  London s  I. 

Pitman  a.   Sons,  Ltd.,  19J4.   3rd  Edition.   890  p.   (fig- 
ures, tables) 

Chapter  on  "Engine  Mechanics"  contains  a  considerable 
section  oii  crarJcshaft  torsional  vibi'c.tiori. 


Lelir,  2.   ochwingungstechnik.  Vol.  2j  Schv.ingungen  ein- 

gliedriger  Systeme  mit  stetiger  Lnergiezufuxir.  Berlin: 
J .  bpringer,  1C34.   373  p.   (figures,  tables,  biblio- 
graphy) 

This  is  the  second  installment  of  a  comprehensive  tre- 
tise  upon  viox'ation  in  which  the  subject  is  discussed 
from  the  viewpoint  of  the  erigineer  and  machine  builder, 
and  the  problems  discussed  are  treated  with  sufficient 
fullness  to  equip  the  reader  for  the  solution  of  ques- 
tions arising  in  practice .  Discussion  of  forced  vibra- 
tions, resonance  and  pseudo^harmonic  viorations .  A 
field  of  great  practical  importance  is  discussed  in  a 
very  practical  manner. 


Spath,  V/.   The  or  ie  una  Praxis  der  3Chwingungsprufmaschinen, 
Berlin;  J.  Springer,  1234.  9b  p.   (figures,  tables, 
bibliography) 

This  book  is  intended  as  an  exhaustive  yet  brief  ac- 
count of  the  various  questions  connected  Vi/itl;  the  car- 
rying out  of  vibration  tests  aiia  evaluation  oi"  the  re- 
sults,  x'^irst  section  is  devoted  to  theoretical  con- 
siderations of  vibration,  machines  for  testing,  m.eth- 
ods  of  measuring  vibration,  and  of  evaluating  reson- 
ance curves.   Second  part  discusses  practical  uses  of 
vioration  testing,  including  measurements  of  briages, 
ships,  soils,  ouildings,  vehicles,  and  machinery. 


Tuplin,  \-i.   >i.   Torsional  Vioration.  h'.Y.t  J.  \/iley  &  Sons, 
Inc . 5  Lonaon:  Chapman  &  Hall,  Ltd.,  1934.  •  320  p. 
(figures,  taoles,  bibliography) 
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Fundamentals  of  vibration  theory.  Procedure  to  be  follow- 
ed in  actual  calculations  shown  in  detail.  New  concep- 
tion associated  v\/ith  the  term  "torque  function"  .   Cer- 
tain methods  derived  from  this 5  which  have  advantages 
over  conventional  ones. 


Cole,  E.  B.   Theory  of  Vibrations  for  Engineers.   London; 

Crosby,  Lockwood  &  Sons,  1935.   263  p.   (figures,  tables, 
bibliography) 

This  book  aims  to  bridge  the  gap  betvi'een  elementary  text- 
book treatment  on  the  elasticity  of  materials  and  the  high- 
er studies  which  call  for  mathematical  attainiients .   In- 
termediate course,  in  which  physical  meaning  of  mathemati- 
cal equations  is  stressed  and  attention  given  to  methods 
of  practical  utility  to  designers  of  high-speed  machinery. 


Karas,  K.   Die  Kritischen  Drehzahlen  wichtiger  Rotorformen. 
.Vienna:  J.  Springer,  1935.   354  p.   (figures,  tables) 

Aim  of  this  book  is  to  derive  methods  and  formulae  which 
enable  the  designer  to  calculate  the  critical  speeds  of 
rotors  with  more  exactness  than  is  obtainable  by  the  usu- 
al graphical  methods.   Special  discussion  of 'the  question 
..  of  steam-turbine  rotors.  Methods  and  formulae  applicable 
rapidly  and  safely. 


Wilson,  V/.  K.   Practical  Solution  of  Torsional  Vibration 
Problems.  IT.Y. :  J.  V/iley  &  Sons,  Inc  .  5  London;  Chapman 
&  Hall,  Ltd.,  1935.   438  p.   (figures,,  tables,  biblio- 
graphy) 

The  principles  and  computation  details  given  of  the  tor- 
sional vibration  problem  in  a  manner  suitable  for  every 
day  reference.  The  selection  and  arrangemient  of  the  sub- 
ject m^atter  are  based  on  several  years  of  practical  ex- 
perience in  carrying]  out  torsional  vibration  investiga- 
tions on  many  types  of  installation.  The  methods  which 
are  developed  have  been  found  reliaole  in  practice. 


Younger,  J.  L.,  Rice,  R.  H.  and  Ward,  N-  F.   St.ructural  De- 
sign of  Metal  Airplanes.  N.Y.  and  London:  McGraw  Hill 
Book  Co.,  Inc.,  1935.   344  p.   (figures,  references) 

Fundamental  principles  and  methods  involved  in  the  metal 
construction  of  airplanes.   Section  I  -  Design  require- 
ments.  Section  II  -  Materials  available  for  construction. 
Section  III  -  Basic  structural  analysis.  Applications  of 
meciianics  to  design.   Section  IV  -  Special  problems  per- 
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tinent  to  desigii  and.  conetructioii  of  raetal  airplanes 
with  special  attention  to  cantilever  v;ings  and  wing 
flutter.   L^ook  is,  suited  for  text. 


Foppl,  0.  Aufschaukelung  una  Dampfung  von  Schwingungen. 
Vol.  2:j  Grundlage  der  Technischen  Schvvingungslehre . 
Berlin:  J.  Springer.,  1936.   121  p.   (figures) 

This  book  discusses  a  number  of  questions  which  have 
acquired  technical  importance  in  recent  years,  such 
.  as,  balancing  of  crankshafts,  artificial  damping  of 
vibrations,  prevention  of  resonance  and  vibration 
of  ships. 


Southwell,  R.  V.   An  IntroaiTCtion  to  tlie  Theory  of  Elasti- 
city for  Engineers  and  Physicists.   Oxford;  Clarendon 
Press,  lf36.  500  p.   (figures,  tables,  bioliogrcphy) 

Theory  of  elasticity  is  simply  explained  and  its  impor- 
tance in  working  theories  of  stross,  strain  arid  vibra- 
tion.  In  chapter  VI,  introduction  is  made  to  the  vi- 
bration theory,  and  application  of  approximate  theories 
of  bending  and  torsion  to  plates,  springs  and  crank- 
siiafts.  .Chapter  XIV  is  concerned  viith  vibrations  and 
Rayleigh's  principle.   Other  chapters  on  analysis' of 
stress  in  three  dimensions  and  equations,  general  anal- 
ysis of  strain,  their  relation  by  generalized  statement 
of  Hook's  law,  and  genei=al  equations  of  elasticity. 
Practical  problems  friv-n. 


Purday,  H.  F.  P.   Diesel  Ilngine  Design.  London:  Constable 
&  Co.,  Ltd.,  1937.   4th  Edition.   62:0  p.   (figures, 
tables,  biDliography) 

The  tendency  towards  higher  piston  speeds  has  increased 
the  iinportance  of  vibration  problems.  Accordingly,  ne\v 
chapters  have  been  added  in  this  edition  on  balancing, 
torsional  and  transverse  vibration  and  noise. 
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